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AND SPINDLE UNIT 
ON THE FORD CAR. 
WE MAKE THIS 
COMPONENT IN 
SEVERAL SIZES. 


BALL & PARALLEL- 


ROLLER BEARINGS 
F.B.C. :: FISCHER 

FISCHER BEARINGS CO. LTD., 
WOLVERHAMPTON 


Fischer Bearings Company Ltd. and Timken- 
Fischer Stockists Ltd., Birmingham, are both 


subsidiaries of British Timken Ltd. 
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Ford specify MINTEX MII brake liners on the Girling Brakes for all new production Prefect and Anglia cars. 


When high performance counts you can relyon MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LTD., CLECKHEATON, YOR 

YORKSHIRE. ALL MI 
PRODUCTS ARE OBTAINABLE FROM MINTEX SERVICE DEPOTS AND STOCKISTS THROUGHOUT GREAT BRITAIN AND THE WORD ry re 
ALSO THE MANUFACTURERS OF ‘ SCANDURA THE ORIGINAL P.V.C. FIREPROOF CONVEYOR BELTING 
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Another user gets an output bonus! 


O PARTS produced together on the 
Wickman Multi-spindle Automatic 


in 91 seconds 


AA 


Commutator Hub 
and Clamping Ring WHIT 
(Mild Steel). n 


So often the production engineer thinks in terms of one part, and one machine to make 
it . . . and although it may be the exception rather than the rule to make two parts 
together on a Wickman Automatic, this example demonstrates the outlook of Wickman 
Engineers in planning for maximum machine utilisation, and the exceptional tooling 
opportunities offered by the range of Multi-spindle Automatics. 


Whether you're looking for higher output, or putting new parts into production, it will 
pay you to let Wickman engineers investigate the possibilities of tooling up a Multi- 
spindle Automatic to meet your requirements. Remember, there are no expensive 
interchangeable cams to design and make; by means of the Wickman patent autosetting 
mechanism all tool feed strokes and bar feed can be set in a matter of minutes, and a 
wide range of standard attachments is available. 


Wickman Spindle 
Bar Automatic. 


WICKMAN of COVENTRY 


LONDON BRISTOL BIRMINGHAM MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 
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HYDRAULIC 
DYNAMOMETERS... 


AS SUPPLIED TO 
THE FORD MOTOR COMPANY 
AT DAGENHAM 


One of a battery of directly-reversible Froude Hydraulic Dynamometers, 


size D.P.X.R.4, testing their latest diesel engines. 


One engine is on test while another engine at the opposite end is being 


prepared in readiness. 


(The names ‘Heenan’ and ‘Froude’ are registered trade marks of the Company) 
HEENAN & FROUDE LIMITED @ WORCESTER @e ENGLAND 
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Oil and Petrol 
GASKET MATERIALS 


ClSTE REp 


DISTRIBUTORS OF MATERIAL FOREIGN & COLONIAL 
IN BULK FOR GT. BRITAIN ENQUIRIES TO 


J. A. NORDBERG LTD H. JACKSON LTD 
171, QUEEN VICTORIA STREET OAKENCLOUGH, GARSTANG 
LONDON nr. PRESTON 
E.C.4 LANCS 
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Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


for the job 


The lighting of many processes is vital to the smooth and rapid flow of HOW TO GET MORE INFORMATION 
work and to the quality of the finished product. For example, poor Your Electricity Board will be glad to advise 
lighting could make a spray tunnel into a bottle-neck — each job taking you on how to use electricity to greater 
a little too long, a little portion missed, a return to the spray line — and advantage —to save time, money, and 
so the whole production line marks time. Whatever form it takes, good materials. The new Electricity and Pro- 
lighting not only helps to provide a satisfactory working environment but ductivity series of books includes one on 
is an active production tool. lighting — “* Lighting in Industry ”. Copies 


Fluorescent lighting is as good as daylight — only more consistent, It can be obtained, price 9/- post free, from 
is efficient ; it is economical ; and it is flexible. You can * tailor ’ it, easily E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


and exactly, to the special requirements of production at all stages. 


Electricity fo if PRODUCTI VIT Issued by the British Electrical Development Association 
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SUBTLETIES STEERING 


a Causes of over- and under-steer: 7. Sideways loads (a) 


D,-D, track a+b+c+d 


x extra load to be = extra side- 


ways load on the front wheels. 


wheelbase 
taken by front wheels due to front wheel 
drag. The rears provide their contribution, too. 


2, 


igs 


T first glance we are tempted to assume that the side- 
oes load carried by a pair of wheels, front or rear, is 
just the weight carried by those wheels multiplied by the 
sideways acceleration expressed as a proportion of g. 
Unfortunately it is not quite so simple as this. The centri- 
fugal component of the sideways load carried by a pair of 
wheels is the major component but the modifications due 
to other causes are important and cannot be disregarded. 

The first of the modifiers is camber thrust. This we have 
already studied and found to be approximately W tan o 
where @ is the angle of lean of the wheel in question in 
relation to the ground, and W is the load carried by that 
wheel. It would be a remarkable coincidence if any of the 
wheels of a car remained vertical while cornering. Even the 
two wheels on a rigid rear axle will lean over to some extent 
while cornering, because the outer tyre will deflect more, 
under the increased load it is carrying, than the inner tyre. 
The angle of tilt of the complete axle caused in this way can 
be between 1° and 14° at 0.5¢ sideways acceleration and 
the camber thrust due to this may therefore be about 5°% 
of the centrifugal thrust. 

We have also seen that the presence of a drift angle on a 
tyre due to the developing of cornering force results in a 
considerable increase in its drag (an increase of about C 
tan 0, where C is the cornering force and @ the drift angle). 


Since the outer wheels of a car are more heavily loaded than 
the inner, there will be a preponderance of drag on the outer 
wheels ; this will result in a couple on the car in plan view, 
which must be resisted by increased sideways force on the 
front wheels and reduced sideways force on the rear. 

We have seen too that the drifting tyre develops a self- 
righting torque trying to turn it straight. The sum of these 
self-righting torques for the four wheels also acts on the car 
as a whole, and must also be resisted by an extra sideways 
force at the front wheels and a reduced sideways force at 
the rear wheels. 

The total sideways force to be provided by the front 
wheels is therefore the centrifugal, plus the camber thrust 
for the pair of wheels, plus the extras due to drag distri- 
bution torque and tyre self-righting torques. 

The sideways force to be provided by the pair of rear 
wheels is the centrifugal, plus the camber thrust for the pair 
of wheels, minus the sideways loads due to drag distribution 
and tyre seif-righting torques. 

The manner in which these sideways loads can be related 
to mean load carried per tyre and weight transference must 
next be considered. This, in fact, is the final stage, relating 
the sideways loads to be carried to the tyre properties for 
whatever mean load is carried and the amount of weight 
transference which exists. 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 


AUTOMOTIVE PRODUCTS COMPANY 


LIMITED, LEAMINGTON SPA, ENGLAND 
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rapidly approaching 


the leading position 
in 


Technical Enquiries: 99 Pinstone St. Sheffield 1 
Registered Office’ 2-3 Crosby Square, London E.C.3 
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the things 
they do 


at Holroyds 


They make worm wheel rims in a centrifugally 
cast metal of their own called Super Holfos 
Bronze. They’ve been doing this (and 
improving on it) for over 20 years. They’re 
now feeling quite pleased about it—and so are 
their customers — because it shows great resistance 
to wear and pitting, and helps the Holroyd worm wheels 


to go on turning longer and with a higher efficiency. 


They’ve written a book about it — 
about Super Holfos Bronze and lots of other things as well. It 
explains how their gears are made, and it’s packed with notes and 
tables on gear selection and service factors, efficiencies, dimensions, 
oil capacities and weights — all the facts a user needs on Holroyd 
Worm Gears and Worm Reduction Units. They’ll be very glad to send 
you a copy. Their address is John Holroyd & Co. Ltd., Milnrow, Lancs. 


QUICK DELIVERIES CAN BE MADE OF ALL 


Holroyd WORM GEARS AND WORM REDUCTION UNITS 
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should fit 
the M.M.D. 


Clevis... 


A POSITIVE GEAR CHANGE LINKAGE 
Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 
‘sloppy remote control gear change assemblies. 
Wear, slack and rattle on all mechanically 
operated linkages, can be eliminated 
throughout the life of the car, with the aid of 
this rationalized clevis design. Available 


to suit all requirements of the Motor Industry. 


by courtesy 
The Stasidard Motor Co., Ltd. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS + PARKER STREET ~ BIRMINGHAM 16 
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Syndrom ie 
Automatic 
Lubrication 

soon pays 
for itself! 


“INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs are 


kept down to a minimum. 
But besides all that, ‘Syndromic’ lubrication saves the hours spent 


in the service bay. Jt lubricates while the vehicle is working, allowing 


you to increase your vehicles’ payloads by as much as 10% ! 
It’s obvious that * Syndromic’ lubrication soon pays for itself ! 


Ask for a Tecalemit technical representative to call and discuss the 


* Syndromic system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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This is the first in a 
series of illustrations 
of highly-specialised 
equipment devised to 
control the production 
and testing of special 
steels by 

William Jessop 

& Sons Ltd. 
(As and when the 
illustrations appear, 
copies will be supplied 
on request). 


The essential data for a special steel may be condensed into a few 
words, figures and symbols giving adequate directions for melting and 
treatment but conveying none of the background of scientific and technical 
endeavour. 

The true formula is made up of intangibles of Skill, Knowledge 
and Imagination applied to research and testing and aimed at the 
development and production of a special steel for a special purpose. 

The montage herewith shows some of the technical “tools of 
the trade”, the instruments used in this work. Many are weird-looking 
contraptions but all are designed for precise determinations. 


WILLIAM JESSOP & SONS LTD 


Founded 1774 


STEELMAKERS SHEFFIELD 
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Noral alloys combine lightness with 
strength and durability and are a logical 
choice for many automotive parts. Long 
established for engine and transmission 
castings, aluminium is tending to find a 
wider appiication throughout the power 
unit and chassis: for instance, in forged 
connecting-rods, extruded wheel rims, 
brake shoes and bumpers, and in many 
components pressed from sheet. 

Few of these applications are new, but in 
the past they have generally been found 


only where performance and reliability 


have Deen the first considerations; full use 
of aluminium has yet to be made in the 
Mass-produced car and, in a competitive 
Market, the advantages it can confer are 
becoming increasingly important, 

We shail be giad to give, without obliga- 
tion, specific advice on any application of 
Noral 


COMPANY LIMITED 


An ALUMINIUM LIMITED Company €) 


MAKERS OF NORAL SHEET, STRIP, PLATE, SECTIONS, TUBING, WIRE, FORGINGS, CASTINGS, ALPASTE FOR PAINT 
SALES DEVELOPMENT DIVISION: BANBURY, OXON SALES OFFICES: LONDON, BIRMINGHAM, MANCHESTER, BRISTOL, NEWCASTLE-ON-TYNE, LEEDS 
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THE MORGAN CRUCIBLE CO., LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I1 BAT 8822 


FAS 
AUTOMOBILE ENGINEER, January 1954 


/ 
44 
| 
i} 
\ 
\ 
| 
ue \ 
\ \ 
\\ 
\ 
j \ \ \ 
\ \ We \ 
\ \ 
\ 
\ \ \ \ \ \ an 
\ \. h e \ \ 
\ \ \ \ \ \ \ 
a. \ \ \ \ \ \ \ 
\ \ \ 
\ \ 
‘ \ \ \ \ \ 
18 


REGO. TAADE MARA 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Deep rim affords perfect Spring Retention. 


Large Face Angle brings Sealing Edge well 
below spring. 


Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deformation 
by large included angle. i 


This section stiffened to prevent deformation 
under load. 


Shaft angle gives adequate clearance. 
Flexible Web. 


Gaco Skin affords better fluid tight fit in 
Housing. 


“HAIRLINE” LIP CONTACT! 


i 


00090 ©0006 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [1D 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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in view, to provide a finished part with self lubricating 


cess are made to precision tolerances, and by conventional 


nd 


Washers are held 


range are illustrated. Large stocks of Bearings a 


against immediate requirements, 


Send ws your enquiries, we want to be 


of service to you... 


“LE THE MANGANESE BRONZE & BRASS CO. LTD. ; 
EE... ELTON PARK WORKS, HADLEIGH RD., IPSWICH Phone: 55415-6 Grams: OILITE, IPSWICH 
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es a properties ready for (> assembly. In most cases 
‘ no further attention will be necessary during the life of the equipment. : 
Products made by the Powder Metallurgy Pro- 
standards price is low. | 
Only a few examples of our comprehensive 
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KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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GEAR CUTTING 
GEAR FINISHING 


Complete Equipment 
For Gear Production 


GEAR LAPPING 
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ONE SHEAR-SPEED* CUTS 
CATERPILLAR CLUSTERS 


In ONE HOUR, one SHEAR-SPEED shaper cutter cuts as many teeth 
on these final drive gear and pinion clusters as were cut by previous 
methods in EIGHT HOURS at Caterpillar Tractor Co. Less floor space 
is required, and the SHEAR-SPEED has no trouble keeping up with 
production requirements. Both gears are cut on the same SHEAR- 
SPEED. 

The blank weighs 70 pounds—20 pounds of metal is removed in 
cutting the teeth. Cutting time for the 10-372’ diameter, 27 tooth gear 
is 75 pieces floor to floor per hour; the 12 teeth on the 6-097" diameter 
pinion are cut at the rate of 6°5 gears per hour. 

Twenty-one complete gears were produced in 8 hours by previous 
standard hobbing and shaping methods on 6 machines. Diametral 
pitches are 2750 on the gear and 2°413 on the pinion. Face widths 


are 213” and 4%”. 
GEAR PRODUCTION HEADQUARTERS 


GASTON E. MARBAIX LTD 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, 
LONDON, S.W.11 


SALES AND SERVICE ENGINEERS TO 


ICHI 
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How are you fixed for CLIPS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are only a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated ... for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we've got 98 years’ experience behind us. 


Sole Mokers : 
HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM LONDON MANCHESTER 


and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
— for tool racks, etc., from }” to 
2” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 


257 — a useful clip in black 


enamel, from 3” to 1)”. 


1364—<a clip for kitchen cabinets 
— rustproof finish. sa 


Really interested in springs? 
This book — Spring Design and 
Calculations — packed from cover 
to cover with spring data, is yours post 
free for 12/6. 
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Photograph —by courtesy of Standard Motor Co. Ltd.—shows the new hearing fitted to the Standard *‘ Vanguard.’ 


15 times the normal life of a 
clutch withdrawal bearing 


The new Pollard clutch withdrawal bearing, a completely 
sealed unit, has been tested by independent motor car 
manufacturers to the extent of 15 times the normal life 
of alternative bearings for this application - WITHOUT A 
FAILURE. When stripped, the bearing was found fit 
for further service without the need for a new lubricant 
or other maintenance. An exploded view is shown on 
the left. Full details may be obtained on application 
to the Technical Department. 


POLLARD BEARINGS LTD. 


Head Office & Works, Ferrybridge, Knottingley, Yorkshire. Telephone: Knottingley 320 
Midland Office, 19, Eaten Road, Coventry. Telephone : Coventry 60457 
London Office, 6, St. James Place, London, S.W.1. Telephone: Hyde Park 9248/9 
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REGD. TRADE MARKS 


the metal of the age 


and the automobile industry . . . 


The increasing use of stainless steel today in 


There is no material more suitable for motor 
vehicle fittings than. stainless steel. Its 
hard-wearing surfaces can neither chip nor 
peel off, for the metal is solidly stainless 
throughout. 


The gleaming finish of these parts requires 
no polishing and is maintained merely by the 


use of soap and water. 
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the automobile industry is proof of these 


qualities. 


The Morris Oxford radiator grille is manufactured 
entirely from ‘Silver Fox 17°’ Stainless Steel and 
was photographed in natural colour by courtesy of 
Morris Motors Limited, Oxford. 


F 309 


“SILVER FOX’? STAINLESS STEEL ee : 
THE 
M. UEL@ COM PAN. Y| al 
STOCKSBRIDGE WORKS Near |SHEFFIEL 
27 


28 


Ingot Cogging Mill 


ALLOY STEELMAKERS - FORGEMASTERS - HEAVY ENGINEERS 
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It’s useful to have Mr. Therm on dut 


he can control automatically for you. 
Gas-fired equipment is capable of 
the most accurate self-adjustment and 
the most rigid control of fuel 
consumption, while the flexibility 


of gas makes it adaptable to almost a 


coupled with its speed, cleanliness 
and economy, are every day adding 
to Mr. Therm’s popularity in industr 


Mr. Therm burns to serve you 


THE GAS COUNCIL * 1 GROSVENOR PLACE * LONDON * SWI 
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factory since there are so many proces 


process requiring heat. These advantages, 


When I’m on 
duty things are 


under control 
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MR. THERM IN GENERAL ENGINEERING 


Among the great variety of uses of gas are : general 
heat treatment, flame hardening, annealing, temper- 
ing, case hardening, normalising, preheating, metal 
melting, core drying, forging, brazing, soldering, 
oxy-town gas cutting, steam raising, water and space 
heating. 
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@ GWB FURNACES LIMITED., Dibdale Works, Dudley, Worcs - Tel: Dudley 4284/5 


Proprietors : GIBBONS BROS, LTD. and WILD-BARFIELD ELECTRIC FURNACES LTD. 


RESISTANCE, ARC AND INDUCTION FURNACES: ELECTRODE, GAS AND OIL BOILERS: CASE HARDENING COMPOUNDS: ELECTRIC CONTROL GEAR 
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choose HARPER CASTINGS 


Harpers supply the grey iron body 
castings for the Zenith Stromberg type 
carburetter which is fitted to such 
famous cars as the Humber, Sunbeam- 
Talbot and Austin Sheerline. 

The requirements are consistent 
accuracy, freedom from porosity or 
defect, strength and high surface finish 
—all found in Harper Castings. 


Harper quality covers iron cast- b ARI F R 


ings, and also metal pressings, 

machining, enamelling and other 

finishes and sub-assembly work. 
JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


4, 


oper eS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
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Rimmer (Birkdale 
Garages) Ltd. Southport. 


THE SIGN OF FRIENDLY SERVICE 
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CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
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Focus Road Safety 


In the campaign for safety on the road, increasing 
attention is being focussed on the need for a higher 
standard of rear lighting on commercial vehicles, 
and C.A.V. have produced a new large diameter 
combined rear light and stop lamp. This latest 
contribution to safe driving is designed for long 
range visibility, to eliminate failure even under the 
most rigorous conditions of usage, and to give 
ease of installation. 


38 in. red light for outstanding visibility 
Twin tail light bulbs in parallel 

High power stop light with bulls-eye lens 
Good illumination of number plate 
Weatherproof, dirt-proof, greaseproof 
Rubber covered for protection 
Waterproof cable entry 


Fully complies with S.A.E. requirements. 


and Electrical Equipmen 


ONDON. 


174-503 
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proved 
by 16,000,000 cycles 


In laboratory tests a Snap-Lock Limit 
Switch has completed 16,000,000 


cycles without failure! 


SIMPLE DESIGN—FEWER PARTS, 
LESS WEAR 


REPETITIVE TRIPPING ACCURATE 
TO “A THOU” 


. FOR SINGLE, DOUBLE OR DIS- 
TRIBUTION CIRCUITS 
A fully descriptive brochure gives com- 


MAKE AND ICK BREAK plete specifications, particulars regarding 
ITH POSITIVE ACTION lever travel, wiring, current ratings, and describes 
WATER, OIL AND DUST RESISTANT A‘ the sound design and construction of the B.S.A. 
Acme Snap-Lock Limit Switch which enable it to 


THREE ALTERNATIVE MOUNTINGS | meet even the most severe conditions. Please ask 


. \ SEPARATE ENCLOSURES FOR ‘ for a copy. (We use the Snap-Lock Limit Switch on 
MECHANICAL AND ELECTRICAL i B.S.A. multi-spindle bar and chucking autcmatics and 
SIDES WITHINA SINGLE HOUSING 3 other machine-tools of cur own manufacture). 


ADE IN ENGLAND 


TOOLS LTD. BIRMINGHAM 


BURTON GRIFFITHS & CO. LTD. (Snap-Lock Division) 93 ALBERT EMBANKMENT, LONDON, S.E.11 

Telephone ; RELIANCE 3891/7 
Branches: BIRMINGHAM BRISTOL CARDIFF GLASGOW LEEDS MANCHESTER NEWCASTLE 
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TRANSPORTABLE 


APPARATUS 


Ask your NEAREST B.0.C BRANCH 
for full details 


@ Full fusion achieved by application 
to only one side of work 


@ Joins thin to thick sections 
@ No skill—No goggles—No screens 


The Argonarc Spot-Welding Process per- 
mits full fusion on sheet and thin plate 
with one-side-only access to the job. It 
makes possible fast, flux-free spot welding 
on stainless steels and tack welding in 
assembly work, It can also be used on 
bright mild steel and certain non-ferrous 
metals. The process will join thin to 
relatively thick sections. 

The operating cycle is automatic, calling 
for no skill other than positioning the 
nozzle and working the trigger switch. 
Because the arc is screened by the torch 
nozzle, no goggles are needed and no in- 
convenience is caused to other people in 


the workshop. 
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SUCH WELDS AS 
ap joint spot welded from above 
THESE BECOME EASY > & Outline of spot in 20 g. stainless steel 
— | Sheet spar Pelded to box section 
WHEN YOU USE 4 Stainless steel sheet spot welded to mild steel 


Cylindrical section tack welded externally. 
WELDING EQUIPMEN 


é 


THE BRITISH OXYGEN LTD 


LONDON AND BRANCHES 
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This AC partial-flow oil filter with replaceable element 


increasing demand for a filter that can be removed for inspection and 
replaced every 5/7,000 miles. It provides a permanent installation for 
coupling into the oil supply system and the filtering element can be 
replaced without disturbing pipe connections. Sump oil is filtered on an 


average of ten times an hour. This means less motor wear and longer 


motor life-——the objective of every motor manufacturer. 


manufacture a range of full-flow oil filters. 


meets the 


AC also 


AIR CLEANERS + AIR SILENCERS + CRANKCASE 
BREATHERS - CAR HEATER MOTORS + FUEL PUMPS 
SPEEDOMETERS - GAUGES - INSTRUMENT PANELS 
OIL FILTERS + THERMOSTATS + SPARK PLUGS 


WINDSCREEN WIPERS + OIL-FILLED IGNITION COILS 


We'd gladly help you when you plan a new design or modify an existing one. Write to: 


AC-DELCO, DIVISION OF GENERAL 
MOTORS LTD., Dunstable, Beds. 
Telephone: Dunstable 1166 
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AC-DELCO, DIVISION OF GENERAL 


OR MOTORS LTD., Broadgate House, 


Coventry. Telephone: Coventry 40491 
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INDUSTRY'S NEED 


He xe ROLLER JOURNALS 
y%& BALL JOURNALS 


DOUBLE PURPOSE 
BEARINGS 


THRUST BEARINGS 
LINESHAFT BEARINGS 


NEEDLE ROLLER 
BEARINGS 


AIRCRAFT BEARINGS 


OUR ENGINEERING DEPARTMENT WILL 
WELCOME THE OPPORTUNITY TO 
CONSIDER YOUR SPECIFIC APPLICATIONS 
AND MAKE RECOMMENDATIONS. 
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ROLLER JOURNALS 


By reason of the “‘line” contact of the rollers with the 
tracks, roller bearings have, size for size, a considerably 
increased load carrying capacity as compared with a ball 
bearing of the same overall dimensions. The accuracy of the 
rollers and tracking surfaces enables speeds approaching those 
of ball bearings to be obtained. 


The normal accepted type has a parallel 
outer ring and shouldered inner ring as shown 
above, but where conditions demand, bearings 


; = are made with a parallel inner ring and shoulders 
on the outer ring. 
When it is necessary for a roller bearing to ’ 


accommodate misalignment, bearings are supplied 
fitted with a spherical shell. 


Roller bearings are usually required for journal loading 
only, but under approved conditions bearings made with 
additional shoulders or sideplates can be employed for 
location duties. Some of these are here illustrated. 


K/RM111 
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4 
le 
THERE IS | 
BEARING FOR EVERY 
4 
| 
* 
| RANSOME & MARLES BEARING CO.LTD., NEWARK-ON-TRENT, ENGLAND 


We at West Yorkshire Foundries take 
our responsibilities a step . . . and a very 
important step . . . further than is usual. 
Before delivery, every casting is checked to 
correct machined locations and is only sent 
away when it is ready to drop without 
further adjustment into the machining jig. 
No inaccuracies can get through to the 
customer because every job has been 
thoroughly tried, tested and proved, there- 
by saving on setting time and cutting out 
machine shop scrap. That is why a 
West Yorkshire casting always machines 
up correctly! 

All the resources of metallurgical and 


radiological science are brought into play 
to make certain that our castings are structurally 
flawless. Our foundry is organised for multiple 
production of every type of work in high-duty 
iron and aluminium alloys of first quality. 
Deliveries are to time and prices lower than you 
might think. May we quote you for your next 
job? 


SAYNER LANE 
LEEDS, 10 


TELEPHONE+ 
LEEDS 29466-7-8 
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There is a wide range of specially 

designed G.E.C. fluorescent fittings for every 
trade and industry. Simple to fit. 

Snap-action dismantling for quick, easy one-man 
maintenance. Consult your local contractor 


for best type of G.E.C. fitting ... with of course Osram tubes. 


@ The General Electric Co Ltd, Magnet House, Kingsway, London WC2 
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AT THE PILOT PLUG 

GAUGE CO., COVENTRY 
USING SIGMA VERTICAL 
MECHANICAL COMPARATORS 


HE PILOT PLUG GAUGE COM- 

PANY, COVENTRY, SPECIALISTS 
IN THE MANUFACTURE OF PLUG GAUGES, ARE MAKING EXTENSIVE USE OF THE SIGMA 
MECHANICAL COMPARATOR TO MAINTAIN THE EXCEPTIONALLY HIGH STANDARD OF 
ACCURACY REQUIRED ON THEIR FINISHED PRODUCT; THEY HIGHLY RECOMMEND THE USE 
OF THESE ACCURATE, SENSITIVE YET ROBUST INSTRUMENTS FOR EITHER REPETITION 
CHECKING AT THE MACHINE OR IN THE INSPECTION DEPARTMENT. 


THEY ARE MADE WITH VERTICAL CAPACITIES OF 6”, 12” AND 24” AND MAGNIFICATIONS OF 
300, x 500, x 1000, «1500, «3000 AND 5000. 


ALFRED HERBERT LTD - COVENTRY 
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for 
high speed threading . . . 


CRI-DAN TYPE ‘B’ THREADING MACHINE 


accurate and highly finished threads produced . . . 


USING a single-point tungsten-carbide tool, external or internal, single or multi-start, right- or 
left-hand, parallel or taper, special or standard, forms can be cut in most materials. 


Maximum thread diameter 4” (external), 6” (internal); 3’ 0” admitted between centres. 


Typical production obtained is shown at:— 

A. Focusing mount, aluminium. Spiral groove 
100” wide x *050” deep, 4” lead, 2” long on 
1§” diameter. Cutting time 11 seconds. 

. Diesel Stud, 70 tons tensile steel. §” x 11 t.p.i. 
Whit. 1}” long. Cutting time 17 seconds. 

. Adapter, mild steel. 13” » 3” long (internal) 
18” }" long (external), 14 tp.i. Whit. 
Cutting time 8 seconds (two threads cut 
simultaneously). 


. Hose coupling, phosphor bronze. 2}” x 2}” 
long, 8 t.p.i. Whit. and 34”  *280" deep x 1}’ 
long, 2 t.p.i. Knuckle. Cutting time 25 and 40 
seconds Whit. and Knuckle respectively. 


PROMPT DELIVERY 


SOLE AGENTS--UNITED KINGDOM AND EIJRE :— 


ALFRED HERBERT LTD * COVENTRY 


FACTORED DIVISION, RED LANE WORKS PHONE: 89221 (10 lines) 
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new 
thin wall bearing 


We are now free to announce the availability 
of Dualloys Thin Wal! Bearings. These will exhibit 
the same dependable quality and capacity for long service 
which characterise our thick wall bearings and will 
enjoy an equal reputation. Our Company and its personnel have had 
long and successful experience of bearing manufacture. 
Our new thin wall bearings result from this specialist experience. 
If you would like to know more about Dualloys Thin Wall Bearings, 


we will send one of our technical men to see you. 


The Plain Bearing Specialists 


Dualloys Ltd. (Established 193;) Boden Works, Chard, Somerset 


Improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Ltd. 
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Motto: “*Jamais Arriere”’ 
( Never Behind ) 


Lin GT ON GLASGOW 
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The story of Mary Queen of Scots’ escape from Loch 
Leven Castle is well known. One May morning at half past seven, after 
the Castle gates were locked, the keys were placed before Sir William Douglas 
(Laird of Loch Leven Castle) and his mother. “ Little Willie Douglas ”’, an 
orphan relation who acted as page, contrived to drop a napkin over the keys 
and carry them off. Mary was ready to start and Willie, after locking 
the gates to prevent pursuit, hurried the Queen to a small boat. Midway, 
the Queen gave the signal, Willie threw the keys into the loch and the Queen 
stepped ashore to be received by George Douglas and the waiting horsemen. 


This is one of a host of ‘ Douglas’ stories. Since the time of ‘* The Good 
Sir James ’’, the most famous of Bruce’s Captains, the name ‘ Douglas’ has 
dominated Scottish history. Sir James was a grandson of that William who 
possessed Douglasdale in 1174 to 1199, a territory from which the family 
name is derived. 


Renfrew Foundries 
Limited 


Telephone HALFWAY 
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BIMETALLIC BONDED INSERT PISTONS 


© ELIMINATE RING AND PISTON BREAKAGE 
@ MAKE GROOVE ZONE WEAR NEGLIGIBLE 
® SAVE COSTLY LAY-UP TIME 


© ADD THOUSANDS OF HOURS OF 
EFFECTIVE RUNNING 


HE CHOICE OF THE EXPERT’ 


For literature on the AL-FIN Bonded Piston, please write to WELLWORTHY LIMITED, LYMINGTON, HANTS 
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PATTERN 
FOR PROSPERITY 


¥&The story of Britain is the story of steel. From the cold hard figures of steel output 
can be traced the pattern of post war recovery. Steel, more steel and then yet more 
has been the demand, and how well steel-men have answered this call. 


In 1946, production was 12:70 million tons and it is now being produced at the rate 
of over 18 million tons a year. Progress indeed, and we are justly proud of our 
association with this great industry—one of the largest users of Wimet carbide tools. 


WICKMAN of COVENTRY 
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THE BEARING FORUM No. 6 

This is another type of self-aligning bearing—but in this case the 


self-aligning feature is external to the working parts of the bearing. 
The periphery of the outer race is ground spherical and is seated 
in a correspondingly shaped shell housing. End covers are fitted 
either side of the bearing within the housing, and these too are 
ground spherical so that they swivel with the outer race. This 
ensures complete protection at all times. This bearing is supplied 
with a taper sleeve and nut or with a parallel bored inner race 
for fitting direct on the shaft. It will carry the same load as the 
standard ball journal bearing. 


KC NK < 


A 


SN 


S 


SG. GW 


WIG 
THE HOFFMANN MFG. CO, LTD., CHELMSFORD, ESSEX. 
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SELFALIGNING ] 

ALL BEARING / 


N.B. By courtesy of Ford Motor 
Co. Ltd., we illustrate 
ARCHDALE machines arranged 
for boring “*Consul'’ 4-cylinder 
blocks and“ Zephyr'' 6-cylinder 
blocks. 


for 


ARCHDALE 


BORING “CONSUL” CYLINDER BLOCKS 
AT FORD MOTOR COMPANY LTD 


Our experience in the design and production of special 
machines for the automobile industry is unique and 
covers every phase and combination of drilling, milling, 
reaming, boring, tapping, etc. 

Our technical staff are always pleased to co-operate with 
you on the design of special machines to improve your 
own production, Get in touch with us. 


JAMES ARCHDALE & Co., Ltd. 
BIRMINGHAM 


Sole Agents: ALFRED HERBERT LTD., COVENTRY 
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Quality and Diversity es 
MELD STEEL FLA 
ROLLED propuctTs.-- 


MONTAIGNE wrote: ‘The most universal quality is diversity’ 


The craft of the steel producer rests in providing the diversity of 
products demanded by the customer, whilst maintaining and also 


enhancing his standards of quality. 


RTSC€C Home Sales Limited sells in the home market the 
high quality Mild Steel Flat Rolled Products of RicHarD THomMas & 
BALDWINS LIMITED and ‘THE STEEL COMPANY OF WALES LIMITED 


comprising:— 
Sheets Welsh Charcoal ‘Tinplate 
(Uncoated and galvanised) 

Tinned Sheets 
Coils 
Ternecoated Sheets 
Leadcoated Sheets 
Tinplate 
Terneplate 

Staffordshire Heavily 
Coated ‘Tinplate Blackplate 


Enquiries should be addressed to:— 


RTSC Home Sales Limited 
47 Park Street London WI 


Telephone: Mayfair 8432 


Telegraphic Address: “Homerold” Audley London - 


Provincial Offices in 


BIRMINGHAM: MANCHESTER: WOLVERHAMPTON 
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Modern research and testing methods are employed for investi- 
gating {service requirements and for maintaining a uniformly 
high standard of production, The above apparatus is used for 


determining tensile strength, elongation and modulus. 
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A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 
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AKULON is an outstanding (nylon) 
type of plastic possessing highly interes- 


ting characteristics. 


AKULON is an excellent construc- 
tional material for gears, bearings and 
moving machine parts where high 
strength, extreme toughness and resis- 


tance to heat are necessary. 


AKULON can be supplied in the form 


ics of granules for injection and extrusion 
LAST 
pLAsTI 


and cylindrical rods for machining. 


Informative literature covering the 
characteristics for the moulding 
granules, rod materials and full technical 
data of AKULON will gladly be sent 


on request. 


Manufactured by :— 
ALGEMENE KUNSTZIJDE UNIE N.V. - ARNHEM - HOLLAND 


Sole Distributors for the United Kingdom 


HERCULES POWDER COMPANY, LIMITED 


140, PARK LANE, LONDON, W.1 'Phone: MAYfair 8711 
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can produce 


BEANS INDUSTRIES L 


Engineers and lronfounders 


TIPTON STAFFS 


Phone: TIPTON 1681 Grams: BEAN, TIPTON 
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12,924 Spire Parts are used in the 
assembly of every Bristol ‘ Britannia ’— for several 
very good reasons. Spire Fasteners reduce the weight 
of materials used by as much as half. And they substantially 
cut labour costs by doing away with difficult and expensive 
operations, especially in blind assembly work. In other words, 
they save weight, time and money. 
Over 9,000 of these Spire Parts used on the Britannia are 
SFP Fixes for securing the fibreglass insulation. Other important 
applications include: SNU Nuts for securing electrical components 
and terminal blocks ; SCL Clips for securing mouldings to 
window surrounds; and SRV Spring Latches (illustrated) for 
securing the floor inspection hatches. All these jobs, and 
many others besides, can be done faster, cheaper 


and better by Spire. ,sreNine 


Enquiries to :— 


SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9, St. James's St., London, S.W.|1. 
Head Office & Works: Treforest, Pontypridd, Glamorgan 
Also BIRMINGHAM, STOCKHOLM, MELBOURNE, SYONEY, AMSTERDAM & MILAN 
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STON MARTIN 


\ Ab 


Produced in accordance with a rigid specifica- 
tion based on our wide experience of forging, 
heat-treatment and machining procedures and 
designed to give the best metallurgical condi- 
tions and mechanical properties required for 
long life under arduous operating conditions. 


ENGLISH STEEL CORPORATION LTD: SHEFFIELD 


Specialised modern plant is employed in all stages of 
manufacture and only precision ground bars of high 
quality steel produced entirely in our own works are 
used, Unmachined Torsion Bars are made for other well 
known makes of cars in addition to those mentioned 
above, and also large Torsion Bars for heavy vehicles. 
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Thin-wall bea 


There is certainly no company which has given more thought than Glacier to the 
development of plain bearings — thin-wall, thick-wall, in all bearing metals. That, 


if for years, has been their particular field. 


REGD. TRADE MARK 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
MAKERS OF GENUINE THIN-WALL, THIN-WALL MICRO AND THICK-WALL BEARINGS 
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Not only as a fastener but also as an essential in your production 
planning that will meet the most exacting requirements of your 
engineers ... With new amazing accuracy, terrific toughness, superior 
tensile strength, backed by UNBRAKO Service, research and development, 
they are helping to fulfil ‘production demands with economy of time, 


material and cost. 
Availabie for immediate delivery. Send for free samples. 
Monufacturers of Unbrako standard socket screws and special screws to A.!.D. requirements. 


UNBRAK®O make fasteners to help engineers produce more and better machinery in every 
industrial centre in the world. 


UNBRAKO SOCKET ‘SCREW 
COVENTRY 
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ANNOUNCING A NEW 


HIGH 
FRICTION 


MOULDED 


HEAVY DUTY 
BRAKE LINING 


MOULDED BRAKE LININGS 


WUD The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel: GROsvenor 6022 
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Capasco 


With all the proved stability and non-fade properties 
of the well known moulded range. 


Write for details of CAPASCO H F7—and 
also for the new illustrated CAPASCO book, 
giving full details of the standard CAPASCO 
range of Moulded Brake Linings. 


MOULDED BRAKE LININGS 


y v The Cape Asbestos Co. Ltd., | 14-116 Park Street, London, W.!. Tel: GROsvenor 6022 
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ACTING 

BRAKE 
CYLINDERS 

use with 


Quietly, and unobtrusively 
past 15 years, CLAYTON DEV 
DRE have been manufac: : \ A 
DIRECT ACTING BRAKE 


_DERS. This aid to braking is 
pact and sturdy, giving maxi 


performance, needs little» 
tenance, and has no mech: 


DEWANDRE 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double beating support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 


DOUBLE-ROLLER 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
Come Trunnion of spigot mounting alternative 
of chassis. 

on heavy types. 


Larger angular movement. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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ql you have the engine over- 
ie hauled by Laystall and get 
oo Cromard cylinder liners fitted. 


li you could only specify 
Cromard liners from the start, 


that rebore would never be 
necessary — but you CAN have 
them fitted at the first over- 
haul and lengthen the life of 
your entire engine. 


LAYSTALL 
CROMARD LTD. 


(Cromard Sales) 
53 Great Suffolk Street, 
London, S.E.1. 
Telephone: WATerloo 6141 


Northern Branch: 63 ST. ANNE STREET, 
LIVERPOOL 3. Telephone: North 0178 


Write for your nearest Stockist. 
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DIAPHRAGM 


Dependable under 
all conditions 


Whether it be fitted to a car 
flitting through the English 
countryside or a lorry hauling 
stores in the heart of Africa, it is 
all the same to a Romet Water 
Pump Seal, which continues to do 
its duty with faithful and tasting 
service. Romet Seals are fitted 
to every type of vehicle from the 
lightest car to the heaviest lorry. 


SUPER SEALS GASKETS LTD., Conere BIRMINGHAM, 30. 
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CEJ TAPS q 7 are in steadily increasing demand throughout 


Spiral Flute Taps for blind hole tapping. industry. Their precision and exemplary 
Spiral Point Taps for through hole tapping. accuracy ensure complete satisfaction. 
In each case only one tap is needed. 


CEJ ROUND DIES 


Adjustable or solid; 
obtainable in alll 
standards. 


CEJ GAUGE BLOCKS 


are the foundation for accuracy and precision in 

the Engineering Industry and are universally adopted 
ys by industrial and scientific users. 

They are manufactured to four Standards of 

accuracy : 


Accuracy AA for highest 
scientific purpose. 


Accuracy A for reference use. 
Accuracy B for inspection use. 


Accuracy C for workshop use. 


AJ.D. AND A.P.1. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS. +: TELEPHONE DUNSTABLE 422/3 


DHB/K 
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SPRING WASHERS 


These high grade steel 
washers. will not link 
together into chains, an 
important factor on the 
assembly line. 

In all sizes, A.S.A. or 
S.A.E. medium type. 


Toledo Woodhead Suspen- 
sion Springs in torsion bar, 
laminated and coil types 
are used in many famous 
cars and commercial 
vehicles. 


TOLEDO WOODHEAD SPRINGS LIMITED ~° SHEFFIELD 3 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 


including 


B.S.A., HERCULES, J. A. PHILLIPS 
and RALEIGH INDUSTRIES 


Salts and Salt Bath Furnaces for the casehardening of 
pedal spindles, cups, cones, chainwheel sprockets 


and three-speed gears and components. 


® Accurate control of temperature DEMONSTRATION CENTRES 


® Simplicity of operation ® Low cost are maintained in Birmingham, London and 
Glasgow, where customers’ problems are 
® High output © Clean, scale-free finish investigated and advice is given free of charge. 
® Uniform results Treatment of work is undertaken at normal 
commercial rates. 


‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


C.C.165 
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The Constant Torque 
Larger Inertia Test 
Machine, shown here, 
is used for developing 
linings for heavy com- 
mercial and passenger 
transport vehicles, It is 
driven by a 75 hop. 
electric motor and uses 
a specially designed 3- 
shoe non-servo brake, 
operating in a 16 in. 
drum. 


This is one of the many machines installed in the 
Ferodo Test House. It is part of a range of experi- 
mental apparatus designed to reproduce, full scale, 
the most exacting conditions any brake lining may 
meet in road service or in racing use. 

With this apparatus, physical tests to measure and 
record speed, torque, temperature and pressure, 
take but a few hours in the Test House. On the 
road it would take weeks! 

Although their laboratory testing is thorough, 
Ferodo do not omit practical testing under actual 
conditions. They maintain a special fleet of latest 
type cars to test materials in action, using the 


TEST HOUSE 


..» WORTH WEEKS ON THE ROAD! 


M.I.R.A. Track. In this way, they check 
characteristics the machines cannot reveal. 

The Ferodo Physical Test Laboratory is one of the 
best equipped in the world. Its resources, and 
the services of the technical staff, are freely at the 
disposal of the motor industry. 


FERODO 


BRAKE & CLUTCH LININGS 


FERODO LIMITED -: CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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COMPLETE UNITS 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 

If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you. 
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THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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GIRLING 


EXTRA HEAVY DUTY 
BRAKES 


% MOUNTED ON HEAVY 
GAUGE TORQUE PLATES 


% MEEHANITE CAST SHOES 
WITH TWIN WEBS 
BUTTRESSED FOR EXTRA 
RIGIDITY 


% INTERCHANGEABLE CAM 
OPERATED ‘FIXED CAM’ 
ASSEMBLIES GIVING A 
MAXIMUM SHOE LIFT OF 
0.170 INCHES 


%* CONSIDERABLY REDUCED 
WEIGHT 


*% LOW INITIAL COST 


fitted as standard 
equipment to the 
A:E:C Mercury, 
Reliance and 
Monocoach 


GIRLIN 


THE BEST BRAKES IN THE WORLD. 


FOR PASSENGER TRANSPORT 


GIRLING LTD. - KINGS ROAD - TYSELEY - BIRMINGHAM : 11 
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ALL FOUR BASIC TYPES 
OF ROLLING BEARINGS 


AND UNRIVALLED KNOWLEDGE OF EACH 


Not only is Skefko the only British manufacturer of the 
four basic types of anti-friction bearing, all produced 

in their factories at Luton, but the 0S organisation 

is world-wide. It embraces eight manufacturing 

units comprising nineteen factories in various countries. 
The combined experience of all these is kept fully 
informed bv 2n intricate system of exchange of the 
most *:/ vanced technical information on different 


applications—from every point of the compass. 


THE: Si 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, ROLLER, TAPER ROLLER AND SPHERVEAL KOLLER 
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Commercial Vehicle Engines 


INCE the war there has been a marked increase in 
the demand for diesel engines as power units for 
heavy and medium-size commercial vehicles. Of 
the few manufacturers who still make petrol 

engined trucks, almost all offer a diesel installation as an 
alternative. This trend has developed mainly because of 
the high cost of fuel in many parts of the world. It is 
even apparent in countries where the rates of taxation on 
petrol and diesel oil are such as to make both approximately 
the same price, for the low brake specific fuel consumption 
characteristic of compression ignition engines leads to 
appreciable economy in operation over large mileages. 

Under the present conditions—which could change— 

the petrol engine only retains its precarious footing in the 
commercial vehicle market because of its low prime cost. 
The difference between the price of these units and that 
of diesel engines is by no means all due to the relatively 
low cost of ignition equipment as compared with injection 
system components. In fact, much of the price differential 
in favour of spark ignition types arises, in some cases, 
because the power units employed are common to private 
cars as well as to trucks, and are therefore manufactured 
in much larger numbers than are the diesel units designed 
for trucks only. 


Small vehicles 


During the past year or two, much attention has been 
devoted to the development of diesel units for taxis and 
private cars. Production in the quantities needed to meet 
the demand for these two applications alone is unlikely 
to be adequate to warrant designing an engine specifically 
for these light vehicles. Yet, if this type of power unit is 
to give complete satisfaction in private cars, it must be 
of a specialized design. 

To meet this requirement, attention is likely to be turned 
towards light commercial vehicles, with a view to widening 
the scope for the development of diesel engines of this 
class. Many of these vehicles are built on chassis of private 
cars and a diesel engine might be offered as an alternative 
to the normal petrol engine in both. The difficulties to be 
overcome to make such an arrangement practicable are 
considerable but not insuperable. If both the petrol and 
the diesel units develop the same maximum power at 
not greatly differing speeds, and have similar torque 
characteristics, transmission design is simplified. That 
high speeds are practicable in diesel units has been demon- 
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strated by a number of manufacturers. One of the 
Cummins diesel engines, developed for racing, produced 
its maximum b.h.p. of 340 at 4,000 r.p.m., and the output 
of the Borgward unit is 42 b.h.p. at 3,400 r.p.m. Experi- 
mental work by the Caterpillar Tractor Company is said 
to have demonstrated that a small bore, air-cooled diesel 
engine can be run at speeds up to 6,000 r.p.m. without 
undue sacrifice of economy. 


Heavier vehicles 


Air-cooled diesel engines have been well received in 
certain markets. They are particularly suitable for opera- 
tion under conditions of extreme cold, and it is not sur- 
prising, therefore, that the Swiss Locomotive and Machine 
Works is one of the manufacturers who have introduced 
engines of this type. Another air-cooled series that has 
been running for some time is the Magirus Deutz range of 
engines. 

Success in air-cooling is largely dependent on the 
design of an efficient blower and baffling to distribute 
the blown airstream round the cylinders. It has long been 
realized that intake duct shape and blade profiles and 
angles are critical and that much can be done to eliminate 
noise by incorporating guide vanes to direct the air at a 
suitable angle on to the impeller blades. When all this 
has been done there can be but little difference between the 
costs of air- and water-ccoled engines. However, it is 
claimed that air-cooled units can be made lighter. 

If this is so, they conform with the general trend towards 
all round weight reduction to increase the ratio of pay 
load to vehicle weight. Nevertheless, they are not likely 
to be well received in this country, because they are 
generally noisy and therefore not entirely acceptable for 
passenger transport vehicles. Moreover, we are not 
troubled with extremes of climate, and it is unlikely that 
manufacturers will ever design solely for export, even to 
dollar countries. 

The world trend towards higher cruising speeds has, 
of course, necessitated the adoption of high-speed engines 
of greater power. However, because of the increased 
weight and size of these engines, their installation has 
tended to reduce the load carrying capacity of vehicles 
designed to comply with legal restrictions on all-up weights 
and dimensions; so to offset this tendency, more attention 
is being devoted to weight reduction and compactness of 
power units. Gas turbines, because of their high power: 
weight ratio and small size, are an attractive alternative 
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to diesel engines, but obviously their specific fuel consump- 
tion will have to be drastically reduced if they are to 
become acceptable in most parts of the world. 

Supercharging, as an alternative means of obtaining a 
high power output from an engine of relatively small size, 
is often adopted in mountainous areas, where a high 
power:weight ratio is generally regarded as essential to 
maintain high average speeds. Roots-type blowers are 
usually employed, but they have their limitations, and 
their optimum discharge pressure is generally accepted as 
being about 7} lb/in*. The centrifugal type is not easily 
adapted to road vehicle engines because of. the wide 
ranges of load and speed involved. It would appear that 
exhaust-driven turbo-superchargers might be further 
developed to make them suitable for application to road 
vehicles. With these, the engine torque falls off rapidly 
as the speed is reduced; but this unfavourable characteristic 
might be eradicated by incorporating nozzles of variable 
size in the turbine unit that drives the supercharger. 

In this country, the continued restriction on commercial 
vehicle speeds prohibits manufacturers from following 
the world trends, and inevitably will increasingly effect 
our ability to compete in overseas markets. Although 
the use of more powerful engines would give higher speeds 
on uphill gradients and better acceleration in traffic, long 
distances on level ground would have to be covered at 
uneconomically small throttle openings. Moreover, so 
long as the maximum permissible speed is 20 m.p.h., or 
even 30 m.p.h., there will be little scope for reduction in 
journey times. Admittedly, an increase in the maximum 
speed allowed would involve expenditure on roads to make 
them capable of carrying the faster traffic, but the march 
of progress cannot for long be halted and in halting it 
even for a relatively short period, there is considerable 
risk to the economy of the country. 


Stability 


URING the history of the world’s motor industry, 
private car models have been produced from 
time to time that have had a tendency to overturn 
during high-speed cornering. Three design 

features largely determine whether or not a model will 
have this characteristic. One is the wheel track, the 
second is the roll stiffness, and the third is the height of 
the centre of gravity of the vehicle. Lack of roll stiffness 


leads during cornering to a movement of the centre of 
gravity towards the outer pair of wheels and, therefore, 
to instability. On the other hand, complete absence of 
any tendency to roll can also be dangerous in that little 
warning is given to the driver to indicate that he is cornering 
too fast. 

Other features also have an effect on the overturning 
tendency; for instance, the wheelbase, aerodynamic 
characteristics, and the position of the centre of gravity 
relative to the longitudinal and lateral axes of the vehicle. 
Nevertheless, it seems more than likely that an empirical 
rule, taking into account only the three factors mentioned 
in the previous paragraph, could be formulated for the 
guidance of designers, so that they can avoid introducing 
features that may lead to overturning. Moreover, the data 
collected for such an investigation would also be useful 
as a guide to suspension design. The need for, and stiffness 
of, anti-roll devices must be determined largely by the 
height of the centre of gravity of the sprung mass above the 
roll centre. 

The risk of overturning is, of course, greatest in small 
cars because, in order to economise in space and materials, 
both the track and the wheelbase are generally reduced as 
much as practicable. When the wheel base is short, it is 
often necessary for the rear seat pan to be relatively high 
so that it will clear the nose of the back axle and, in some 
cases, to ensure that the rear passengers’ elbows shall be 
clear of or rest comfortably on the tops of the wheel-arches. 
This tendency to raise the centre of gravity is generally 
countered by increasing the width of the wheel track. 

In view of the importance of the position of the centre 
of gravity of a vehicle as a factor affecting a number of its 
handling characteristics, there is every reason to be sur- 
prised that many manufacturers can only quote the 
position, relative to the wheel axes, of the transverse 
vertical plane in which the centre of gravity is. If records 
of the exact positions of centres of gravity as well as of the 
relevant handling characteristics of all models had been 
kept in the past, a mass of data on which to base future 
designs would now be available. However, selective 
testing of old-type cars known to have overturning 
tendencies and a wide variety of other cars with varying 
characteristics, could provide the necessary information. 
It might also be useful to know the magnitude of the 
lateral force, applied horizontally through the centre of 
gravity, necessary just to overturn the vehicle. 


Page 

Editorials ................... 1-2 
Commercial Vehicle Engines. Stability 

Armstrong Siddeley Sapphire Chassis... 3-16 


A Radical Departure from Previous Arm- 
strong Siddeley Practice 

Ashanco Exhaust) 16 
An Electrically Controlled Unit for Diesel- 
engined Vehicles 


Front Suspension, D. R. Hume ............ 17-19 
Some Aspects of Divided-axle Systems 

The ZF-Media Gearbox 20-26 
A Six-ratio Unit for High-speed Coaches 

Body Form. J. P. Milford Reid............. 27-28 


The Aerodynamic Aspects of Modern 
Styling 


CONTENTS 


Dodge 7 Ton Truck Chassis...00000000000....0..0...000005- 29-38 
A Vehicle of British Design Powered by 
the Perkins R6 Diesel Engine 


Measuring Instruments 39-40 
New Apparatus for Production Control 


Correspondence ........... 40 


The Boeing Gas Turbine. H. Wilkin Perry........ 41-42 
Application of a Gas Turbine Unit to 
Road Vehicles 


Institution of Mechanical Engineers ........................ 42 
Forthcoming Meetings of the Automobile 
Division 


a 
400 
i 


January 1954 


AUTOMOBILE 
ENGINEER 


ARMSTRONG SIDDELEY SAPPHIRE 


CHASSIS 


A Radical Departure from Previous Armstrong Siddeley Practice 


cars have not been in the high 

performance class, but rather have 
they been noted for their solid con- 
struction and reliability. However, 
modern developments and_ design 
techniques have made it possible to 
reduce the weight of motor vehicles 
generally without adversely affecting 
strength, stiffness or reliability. More- 
over, because of the high cost of fuel 
in this country, and in many others, a 
low consumption in terms of miles per 
gallon is required by most customers. 
Therefore, weight must be kept to a 
minimum. 

To meet these requirements, the 
aim of the manufacturers of the 
Sapphire has been to produce a car 
with a high power:weight ratio and 
capable of high top speeds, but with- 
out making any sacrifices so far as 
dependability or comfort and ease of 
handling are concerned. The car cruises 
comfortably at 75-80 m.p.h. and, with 
a single carburettor fitted, its top speed 
is over 90 m.p.h., while that of the twin 
carburettor version is over 100 m.p.h. 
An outstanding feature of the vehicle, 
and one which reflects considerable 
credit on the designers, is its relatively 
low cost. This feature has been attained 
without any lowering of general 
standards and should help considerably 
to enable the vehicle to compete 
favourably in world markets. 

The principal dimensions of the 
Sapphire, which is powered by the 
3-4 litre engine described in the 
December 1953 issue of Automobile 
Engineer, are given in the specification 
panel. From this, it can be seen that 
the dry weight is 3,472lb and, since 
with an engine with a single carburettor 
the b.h.p. developed is 125, the power: 
weight ratio is 80b.h.p/ton; with the 
twin carburettor version, which 
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SPECIFICATION 


TRANSMISSION : With the preselector 
gearbox, an Armstrong Siddeley centri- 
fugal, 94 in diameter, single dry plate 
clutch is used. Preselection is effected 
electrically. Gear ratios: top 1:1, 
third 1:36:1, second 1:993:1, first 34:1, 
and reverse $-75:1. With the synchro- 
mesh gearbox, a Borg and Beck, 10 Aé G, 
10 in diameter, single dry plate clutch 
is employed. Gear ratios: top 1:1, 
third 1-42:1, second 2-09:1, first 
3:13:1 and reverse 3-31:1. A Hardy 
Spicer open-type propeller shaft with 
an intermediate bearing is used in 
conjunction with each gearbox. Rear 
axle; Salisbury, semi-floating type with 
a hypoid pinion, and a final drive ratio 
of 4-091 :1. 

FRONT SUSPENSION: Double trans- 
verse wishbone-link system, with coil 
spring and anti-roll bar, and Girling, 
DAS 6 telescopic shock absorbers. 

REAR SUSPENSION: Semi-elliptic leaf 
springs with a through axle and anti-roll 
bar, and Girling DAS 8 teiescopic 
shock absorbers. 

STEERING: Burman recirculatory ball 
type, with a ratio of 22:1 giving 3 turns 
rom lock to lock. Turning circle 
42 ft 6 in. 

BRAKES: Front, Girling hydraulic 
HLS/S, two leading shoe type. Rear, 
Girling hydraulic HNS/S/H, leading and 
trailing shoe type. Drum diameter 
11 in. Shoe width 2} in. Total friction 
area 184 

TYRES: 6:70 16-00 on wide 
rims. Pressures, 24 Ib/in?. 
DIMENSIONS: Wheelbase 9 ft 6 in. 
Track, front, 4 ft 8% in, rear, 4 ft 94 in. 
Ground clearance 8 in laden. Overall 
length 16 ft 1 in. Overall width 6 ft. 
Overall height 6 ft 3 in laden. Frontal 
area 25ft®. Dry weights: vehicle 
3,472 Ib; front/rear weight distribution 
50/50; engine, less flywheel, clutch and 
gearbox 545 |b; gearbox, with flywheel 
and oil, preselector 188 |b, synchromesh 
202 Ib; body (white) 935 Ib. 


The Armstrong Siddeley Sapphire has an exceptionally pleasing appearance, and all round visibility is good 


develops 150 bhp. the ratio is 
97b.h.p/ton. When the vehicle is 
empty, the front/rear weight distribu- 
tion is 50/50. The weight of the body 
in the white is 935 1b. It is of interest 
to compare the weights of the two gear- 
boxes, each with its appropriate fly- 
wheel and topped up with oil. The 
synchromesh unit weighs 202 lb, while 
the preselector gearbox weighs only 
188 Ib. 


Clutch 

The clutch employed when the 
synchromesh gearbox is fitted is a Borg 
and Beck, 10 A6G, single dry plate 
unit. It is 10 in diameter, the friction 
area is 81-6in*, and twelve pressure 
springs are fitted. A carbon thrust ring 
is used in the disengagement mech- 
anism. The whole unit is enclosed in 
a D.T.D.424 aluminium bellhousing 
bolted and spigoted to the front of 
the gearbox. 

With the preselector gearbox, a cen- 
trifugal clutch of Armstrong Siddeley 
design and manufacture is used. It is 
a 94in diameter single dry plate unit, 
and the friction area is 85in*. This 
clutch comprises a centre plate, presser 
plate, springs and thrust plate, together 
with the bob weights and levers, and 
the whole assembly is enclosed in a cast 
D.T.D.424 clutch casing. The casing is 
spigoted into the rear face of the fly- 
wheel, to which it is secured by nine, 
3 in diameter set bolts. The six presser 
springs, 8S.W.G. by 0-875 in inside 
diameter, each bear at one end in a 
circular recess in a presser plate and 
at the other end in a flanged thimble 
fitting in a hole jn the j in thick, mild 
steel thrust plate. Three shouldered 
studs screwed into the rear face of the 
presser plate project through holes in 
the thrust plate and carry on their rear 
ends the stop nuts by means of which 
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the initial compression of the springs 
is adjusted. These nuts are locked by 
split pins. The free length of the 
springs is 2-75+0-005in, their fitted 
load is 163 lb, and the rate is 260 Ib/in. 

Rotation of the thrust and presser 
plate assembly relative to the casing is 
prevented by three tie plates, each of 
which is secured by two xs in diameter 
nuts on studs in the rear face of the 
presser plate. The tie plates are held 
clear of the presser plate by distance 
pieces, and trail relative to the direc- 
tion of rotation of the engine. Their 
other ends are carried on pedestals, 
which are mounted on the clutch 
casing and which project through 48 in 
diameter holes in the thrust plate. 
Each pedestal consists of a 3 in diameter 
centre rod which is free to slide axially 
in a circular section outer portion. A 
nut, together with a distance piece, 
pulls each tie plate against a collar 
machined round the front end of the 
centre portion, the rear end of which 
is threaded for two nuts locked together 
to limit the sliding motion, Round the 
Ys in diameter periphery of the outer 
component of the pedestal and approxi- 
mately mid-way between its ends is a 
collar. The outer component is 
spigoted into the front face of the clutch 
casing and secured by a nut tightened 
against the rear face. 

When the engine is stationary, or 
only turning slowly, the clutch is dis- 
engaged, that is, the presser and thrust 
plate assembly is pushed to the rear 
by three compression springs, 0-390 in 
inside diameter by 8S.W.G. The 
front ends of these springs are carried 
in flanged thimbles in holes in the 
flywheel. Each spring projects through 
a large hole in the presser plate and its 
rear end bears against a shoulder on an 
adjuster bolt. The end of this bolt is 
not threaded and projects into the 
spring which it thus locates radially. 
The bolt is screwed through a tapped 
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hole in the thrust plate, and its setting 
which determines the rate of take-up ot 
the clutch, is fixed by means of a lock- 
nut tightened against the plate. A fitted 
load of 103 lb is specified for the spring, 
which has a free length of 2-315 +0-05 in 
and a rate of 740 Ilb/in. Rearward travel 
of the thrust and presser plate 
assembly is limited by three stops 
spaced 120 deg apart. These stops con- 
sist of an inner and an outer portion. 
The outer part is in the form of a 
hollow bolt screwed into the clutch 
casing from the rear and locked by a 
tab washer. Screwed into it axially is 
the bolt which serves as the stop, the 
setting of which is fixed by a lock nut. 
This arrangement is necessary to avoid 
any possibility of damage to the threads 
in the aluminium clutch casing during 
adjustment. 

Three bob weights are carried inside 
the rim forward of the flywheel disc. 
Each is secured by a j in diameter bolt 
to the front end of a case hardened 


En 32 lever which projects through the 


flywheel disc and is carried, between 
two lugs on the clutch casing, on a 
‘sin diameter, En6 pivot pin. This 
pin is retained by a split pin at each 
end. The rear ends of the three levers 
are turned through 90 deg immediately 
to the rear of their pivot pins and bear 
on circular pads, of a chrome carbon 
steel similar to En3l, which are 
shouldered and pressed into holes in 
the thrust plate. 

As the engine speed is increased, the 
weights are flung outwards by centri- 
fugal force and the levers move the 
thrust plate forwards. This, acting 
against the disengagement springs, 
pushes the thrust and presser plate 
assembly forward until it comes up 
against the centre plate of the clutch. 
Initial engagement is effected gently 
by virtue of a special axially sprung 
centre plate arrangement. Forward 


motion of the thrust plate relative to 


the presser plate, and therefore the 
compression in the springs, is limited 
by the hexagon head formed near the 
base of each of the three studs that 
are used to set the pre-load in the 
presser springs. Initial take-up of the 
clutch occurs at about 675 r.p.m., and 
full torque can be transmitted at about 
1,000-1,200 r.p.m. The weights have 
rubber rings fitted round their peri- 
pheries, and when they contact the 
inside of the flywheel rim, which is at 
about 1,400 r.p.m., these rings act as 
buffers. 

Two friction facings are employed 
and they are carried one on the front 
and the other on the rear of the centre 
plate. This plate comprises two 20 
S.W.G. dished, mild steel pressings 
placed back to back, together with two 
dished thrower rings, and secured by 
eight | in diameter rivets to the flange 
round an En 100 splined boss. The 
thrower rings prevent any possibility 
of grease being flung outwards on to 
the thrust faces. When the clutch is 
engaged, the two dished plates are 
pressed flat, but they are not strained 
beyond the elastic limit so they spring 
back again when the clutch is dis- 
engaged. 

Gearbox 

Either a conventional, synchromesh 
gearbox or the Wilson-type unit with 
an electrically preselected mechanism 
may be fitted. The dry weight of the 
synchromesh unit, complete with bell- 
housing, clutch withdrawal mechanism, 
connecting link to pedal, rear mounting 
bracket and companion flange for the 
propeller shaft universal joint, is 133 Ib. 
With this gearbox, which is the same 
as that employed in the Humber 
Super Snipe, and described in the July 
1953 issue of Automobile Engineer, the 
ratios are: top 1:1, third 1-42:1, 
second 2-09: 1, first 3-13:1 and reverse 
3-31:1. The gear shift lever is on 
the steering column. 


A centrifugal clutch is used in conjunction with the preselector gearbox 


2 
SEE ee 
AA 


Four forward speeds and one reverse 
are again obtainable with the pre- 
selector unit, which js the one that will 
be described. The ratios are: top 1:1, 


third 1-36:1, second 1-993:1, first 
3-4:1 and reverse 4-75:1. Instead of 
the camshaft arrangement, which is 
generally employed in Wilson-type 
units to actuate the struts, a system of 
bell cranks, push rods and solenoids is 
used. This has made possible the 
adoption of a light gate type control on 
the steering column. The control is a 
switch by means of which the driver 
selects the circuit of the appropriate 
solenoid. However, the circuit is not 
completed until the gear shift pedal is 
depressed and a lever on the end of 
the cross shaft that actuates the spring 
gear contacts a micro-switch. ‘Thus 
the load on the battery is very small. 
The reason for the adoption of this 
electrical control is that, unlike mech- 
anical controls, it does not develop lost 
motion or other defects resulting from 
wear during service. 

The gearbox casing is of D.T.D.424 
aluminium, as also are all of its main 
covers. A D.T.D.424 aluminium bell- 
housing, formed integrally with the 
front cover and pump casing, is 
spigoted into the front end of the gear- 
box and secured by nine ’s in diameter 
studs and nuts locked by spring 
washers. A transverse web, about 8} in 
from the front spigot face of the box, 
separates the running gear and spring 
gear compartments. The overall 
length of the unit from the front end 
of the primary shaft to the rear of the 
companion flange for the universal 
joint at the back is 22in, while from 
the spigot face to the same point at the 
rear it is 164in long. Over the 
running gear compartment, the depth 
of the unit is 10} in, while its overall 
width is 14} in. 

The rear end of the mainshaft is 
spigoted into the Vibrac V30 output 
shaft, and the whole assembly is carried 
on four ball bearings. One of these 


bearings is housed in the rear end wall 
of the box; another, also carrying the 
output shaft, is in the central trans- 
verse web, while the other two are 


On the preselector gearbox, the micro switch that completes 
the circuit when the pedal is depressed is mounted behind the 


solenoids 
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positioned one in front and the other 
behind the oil pump at the front end. 
This two-bearing, front end support 
layout has been adopted in preference 
to spigoting the mainshaft into the tail 
end of the crankshaft, because it is 
found to lead to smoother operation of 
the clutch. When a spigot bearing in 
the crankshaft is used with a centri- 
fugal clutch, there is a tendency for the 
splines of the centre plate assembly to 
bind slightly on the shaft. This is 
because of the build-up of tolerances, 
and deflection of the gearbox relative 
to the engine. When clutch engagement 
and disengagement is effected by the 
more positive pedal control used for 
conventional units, the alignment of the 
two shafts is not so critical. 

The pump body is formed by the 
bellhousing and is closed at its front 
end by a D.T.D. 424 aluminium, 
extension casting spigoted and bolted 
on. Assembled into this casting from 
the forward end is the front ball 
bearing, the outer race of which is held 
against a shoulder by the spigot of a 
D.T.D. 424 front cover, which houses 
the Gits oil seal. The inner periphery 
of this seal bears on the 1} in diameter 
mainshaft. Immediately in front of the 
seal, the shaft is splined to carry the 
clutch centre plate assembly. These 
splines are copper plated to prevent 
fretting, and their root diameter is 
0-95 in. 

Behind the front bearing, the shaft 
is threaded to take a ring nut which is 
locked by a tab washer. This nut is 
tightened against an assembly com- 
prising the eccentric of the oil pump, 
the inner race of the second ball bearing 
and the centre, or driving, member of 
the top speed clutch, all of which are 
pulled against a collar machined round 
the shaft. The ball bearing is passed 
from the front into its housing in the 
pump body and held in position by the 
spigot of the front extension which 
bears against the outer race. 

The case hardened, En32 pump 
eccentric is driven by a Woodruff key 
and actuates the usual hollow plunger 
and oscillating barrel arrangement. 
A 4in diameter plunger of cast iron is 
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employed, and it is drilled axially i. in 
diameter. It is integral with the ring 
in which the eccentric rotates. ‘he 
barrel, which is circular in shape 4s 
viewed from the front, is of phosphor 
bronze and is 2in diameter. The pump 
stroke is } in. 

A noteworthy feature of the lubrica- 
tion system is that the oil is drawn 
through a fine mesh strainer. This 
strainer is assembled, from below, into 
a chamber cored in the bottom cover of 
the gearbox. It is held against the 

i in diameter entry port, cored in the 
top of its chamber, by a coil spring 
compressed between the base of the 
filter and a cover plate bolted up to the 
bottom cover of the chamber. Oil 
passes through the filter and then out 
of the chamber past a ball type non- 
return valve. This valve is housed in 
the iin diameter hole drilled vertically 
in the front wall of the gearbox, and its 
ball seats on an En 30 insert in the upper 
face of the bottom cover of the gearbox. 
A spring is not employed in the valve, 
but upwards movement of the ball is 
limited by a stop screwed in the top 
of the housing. 

From the valve, the lubricant passes 
through a drilling in the front wall of 
the gearbox and another in the bell- 
housing, into the inlet port in the rear 
face of the pump barrel. Because of 
the oscillatory motion of the barrel, the 
inlet port is only in communication with 
the drilling in the body during the 
suction stroke. As the hollow plunger 
descends on the delivery stroke, the 
lubricant passes up to an annular space 
round the eccentric and _ thence, 
through a radial hole in the eccentric 
and shaft, into an axial drilling which 
passes the oil to the rear and distributes 
it through radial holes to the bush 
bearings in the sun wheels and tail end 
spigot. 

Running gear. The top speed clutch 
assembly is mounted on the case 
hardened En 32 centre member, already 
mentioned, which is driven by a plain 
key in the shaft. Four bright steel 
driving plates of the clutch are splined 
on the periphery of this centre member, 
and the cold rolled, phosphor bronze 


The busbar, strut and toggle mechanism, and brake band assem- 
bly are shown here partly assembled on the bottom cover of 


the preselector gearbox 
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Left: A brake such as that used for first, second and third speeds, in the engaged position. 


driven plates are splined into a forward 
extension of the third speed brake 
drum. The whole assembly is held 
together by two circular, mild steel 
plates riveted one in front of, and one 
behind the splined portion of the 
centre member. The rearmost driving 
plate bears against a phosphor bronze 
plate riveted to the front face of the 
clutch housing in the top speed brake 
drum. 

To reduce the weight and therefore 
the inertia of the presser plate, it has 
been made of Hiduminium. It is carried 
on a phosphor bronze bush round the 
forward extended boss of the clutch 
centre member. A flange round this 
bush bears against a shoulder in the 
bore of the boss of the presser plate, 
against which it is held by a com- 
pression spring. The other end of this 
spring bears against the clutch centre 
member, and its function is to dis- 
engage the presser plate. In front of 
the presser plate, and carried on its 
boss, is a ball thrust bearing, the outer 
race of which bears on an En 8 conical 
thrust ring which seats in the inner of 
the two clutch actuating rings. 

This inner ring, which is also of En 8 
steel, has five spiral grooves equally 
spaced round its periphery. In each of 


the selected position 


these grooves is a ball running in a 
corresponding groove in the inner 
periphery of the outer ring, which is of 
high tensile, nickel alloy, cast iron. 
This outer ring is stationary and _ is 
spigoted in to the rear face of the bell- 
housing. It is located against rotation 
by two dowels, and against axial move- 
ment by five set screws countersunk 
radially into the periphery of the 
spigot. When top gear is selected, the 
centre member is rotated relative to the 
outer one, and the balls rolling in their 
spiral grooves cause it to move axially 
and engage the clutch. 

The clutch driven member, which 
also serves as the third speed brake 
drum, is pressed on to the third speed 
sun gear, the front ends of the gear 
teeth being machined down to the pitch 
circle diameter to receive it. This sun 
wheel is carried on two flanged bushes, 
which are a light press fit in each 
end, and carried on the 14 in diameter 
mainshaft. The front portion of the 
planet carrier is formed by the second 
speed brake drum and annulus. It 
rotates on a short flanged bush, floating 
on the rear end of the boss of the 
clutch driven member. 

This bush is positively lubricated by 
a drilling through the driven member 


Self adjustment for wear is effected by nuts on the top ends of 


the tie rods 


Swinging muttons prevent the selection of more than one gear 


Right: Fourth speed clutch actuating gear in 


and sun gear to an annular groove 
round the inner periphery of the sun 
gear. Oil is fed into this annular groove, 
from another annular groove round the 
shaft, through holes drilled radially 
through the front sun wheel bush. This 
groove is fed with lubricant by a radial 
hole from the axial drilling in the shaft. 
The rear bush in the sun gear is served 
in a similar manner but, of course, 
there is no hole through the sun wheel 
at this point. 

The rear component of the third 
speed planet c.rrier rotates freely on 
another short bush on the mainshaft. 
This bush again is lubricated through 
a radial hole in the shaft. Milled slots 
in the inner faces of both carriers 
transfer oil into annular grooves in the 
end faces of the planet gears. From 
these grooves, holes are drilled inwards 
to a slot milled longitudinally in the 
periphery of the journal. This lubri- 
cates the bearing surface of the 0-060 in 
thick Clevite bush, which is spherically 
indented to retain the oil. All the other 
planet gear bushes of the system are 
lubricated in a similar manner. 

The third speed annulus is also the 
second speed planet carrier, and it runs 
on a short flanged bush round a 
shoulder on the rear component of the 
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third speed planet carrier. A common 
sun gear serves both the second and 
the first speeds. It is driven by splines 
on the mainshaft which are cut to a 
root diameter of 0-95in. The rear 
component of the second speed planet 
carrier is splined into the first speed 
annulus and brake drum, and it is 
carried on a flanged bush on a shoulder 
round the first speed planet carrier. 
This carrier rotates clear of the sun 
wheel and is supported by the rear 
component, which is splined to the 
output shaft. Between the front face 
of this rear component and the sun 
gear is a phosphor bronze thrust 
washer, and round its rearward 
extended boss, on a fully floating 
flanged bush, is the reverse speed sun 
wheel. Pressed on to the front of this 
sun wheel, where it is machined down 
to the pitch circle diameter, is the first 
speed annulus and brake drum. The 
reverse annulus and brake drum is 
carried on a fully floating flanged bush 
round the boss of the rear component 
of the reverse speed planet carrier 
which also is splined to the output 
shaft, and which is separated from its 
sun gear by a thrust washer. Carried 
on the rearward extended boss of the 
reverse annulus and brake drum is the 
inner race of the ball bearing housed 
in the transverse web of the gearbox. 
The front component of the planet 
carrier rotates clear of the boss of the 
first speed annulus and brake drum. 
With regard to material specifica- 
tions, all planet and sun gears are of 
En 36V, cyanide hardened, the annuli 
and planet carriers are of En 110T, 
and the planet gear spindles are of case 
hardened En 32. The bushes and 
thrust washers are of phosphor bronze 
except, as has already been mentioned, 
the Clevite bushes for the planet gears. 
Operation. From the foregoing 
description, it can be seen that the 
reverse speed sun wheel, first speed 
annulus and brake drum, second speed 
planet carrier, and third speed annulus 
are all locked together. This can be 
seen clearly in the illustration, in which 
these components are stipple-shaded. 
It follows that when the first speed 
brake is applied, the drive is taken 
through the first speed sun wheel 


splined to the mainshaft and thence 
by way of the planets to their carrier 
splined to the output shaft. 

Should the second speed brake be 
applied, the drive is taken once again 


AUTOMOBILE 
ENGINEER 


through the same sun wheel which, it 
will be remembered, engages both first 
and second speed planet pinions. This 
sun wheel rotates the second speed 
planets against their fixed annulus. 
Then, not only is the common sun 
wheel rotating at engine speed but the 
first speed annulus is also rotating at 
a different speed in the same direction, 
thus increasing the speed of the first 
speed planet carrier relative to that 
obtained when the first speed drum 
was held. So the drive is once again 
transmitted to the output shaft through 
the first speed planet carrier. 

When the third speed brake is 
applied it locks the sun gear. The 
drive once again is taken from the 
mainshaft to the output shaft through 
the combined first and second speed 
sun wheel, the first speed planets and 
their carriers. Again the speed of the 
carrier is modified by that of the 
annulus, which is part of the system 
shown stipple-shaded in the illustra- 
tion, and which under these conditions 
is rotated by the third speed sun gear 
and planets. 

For top gear operation the clutch, 
engaged in the manner already 
described, locks the mainshaft to the 
third speed sun wheel. Then all the 
sun wheels, except the reverse one, are 
locked to the mainshaft. As is the case 
when each of the other speeds is 
engaged, the final drive to the output 
shaft must be taken through the first 
speed sun wheel, planets and planet 
carrier. The other sun wheels then 
drive through their appropriate planets, 
carriers, and annuli, to the first speed 
annulus, so that the whole unit rotates 
together. Only one-third of the engine 
torque is reacted by the third speed 
sun wheel and clutch. As a conse- 
quence, the clutch needs to be only of 
relatively small dimensions. 

Reverse is obtained by applying a 
brake to the reverse gear annulus. The 
drive then passes, as in the case of 
the forward speeds, through the first 
speed sun wheel, planets and planet 
carrier to the output shaft. In this case, 
however, the output shaft is turned in 
the reverse direction. This is because 
there is a subsidiary reaction, back 
from the output shaft, through the 
reverse planet carrier and _ reverse 
planets rotating in their fixed reverse 
annulus, The reverse planets turn their 
sun wheel and the first speed annulus, 
at a faster speed and in the reverse 


direction, relative to the first speed sun 
wheel. This results in the first speed 
planets and their carrier moving in the 
reverse direction relative to the main- 
shaft. 

Rear extension and control system. 
A ring nut on the {in diameter 
threaded rear end of the output shaft 
is tightened against the _ internally 
splined companion flange for the 
universal joint. In front of the boss of 
this flange is a thrower ring, a distance 
washer, a distance tube and the keyed 
on, En 32 speedo gear which is pulled 
against a collar round the shaft, imme- 
diately behind the transverse web. The 
rear ball bearing is mounted on the 
shouldered front end of the boss of the 
companion flange. Its outer race is 
clamped in a housing in the rear end of 
the gearbox by the bolted on rear cover, 
which houses a Gits oil seal. 

Most of the control mechanism, 
including the busbar, ties and struts of 
the brake band and clutch operating 
mechanisms, is mounted on the bottom 
cover, which is bolted up directly to 
the transverse web and side and end 
walls of the box. It functions in a 
similar manner to that of most other 
Wilson type units. Two springs are 
employed in the spring gear, the outer 
one having a rate of 5001lb/in and the 
inner one 100lb/in. The last time a 
full description of such an arrangement 
appeared in Automobile Engineer was 
March 1952. 

The method of ensuring that two 
gears cannot be engaged simultaneously 
is somewhat unusual. Four components, 
termed by the manufacturers swinging 
muttons, are pivot mounted, so that they 
may swing in a vertical longitudinal 
plane, in a row immediately outboard 
of the struts that actuate the brake 
band toggles and the top speed clutch. 
On each strut is a knife edge which 
extends outwards below the gap 
between the muttons. When a gear is 
selected and the strut is lifted by the 
busbar, the knife edge is lifted into the 
gap and causes the muttons on each 
side of it to swing out of its way. This 
closes the gaps between the other 
muttons so that no other strut can be 
lifted. The swinging mutton arrange- 
ment has the advantage that it is prac- 
tically frictionless in operation. 

So far as materials for the com- 
ponents of the control system in this 
gearbox are concerned, the following 
are specified. En 110T is employed for 


Plan and longitudinal section of the gearbox showing some of the preselector mechanism 
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the control cross shaft, and brake band 
and clutch actuating struts and tie 
rods. En32 is used for the toggle 
levers and their support struts as well 
as for the spring carrier assembly. The 
busbar and its spindle are of En 8. 

The electric preselector assembly is 
in a D.T.D.424 casting bolted to the 
left-hand side of the gearbox. Five 
solenoids are employed, one for each 
speed, and they are carried vertically 
in housings bolted on top of this cast- 
ing. Screwed into the lower end of 
the solenoid core piece is a fork-end 
which is pinned to the horizontal arm 
of an En8, 40-ton carbon steel, bell 
crank lever, pivoted on an En 8, 35-40 
ton carbon steel spindle. The second 
arm of this lever is of such a length 
as to give a ratio of 2-2:1. It extends 
vertically downwards and, when the 
solenoid is energized, its end bears 
against a silver steel rod carried hori- 
zontally in a transverse plane, by two 
bosses cast in the base of the housing. 
The other end of this push rod is in 
line with the strut of the preselector 
mechanism. 

When the solenoid is energized by 
operating the selector switch and 
depressing the pedal, the core moves 
approximately 0-2in and causes the 
bell crank lever to force the push rod 
against the strut appropriate to the 
speed selected and to move it over the 
busbar. Then, as the pedal is released, 
the strut is lifted by the busbar and, 
acting through the tie rod and toggle 
lever mechanism, tightens the brake 
band on its drum. Self-adjustment for 
wear is effected by the usual device. 
The torque reactions required for the 
different speeds are matched with the 
braking force by using different toggle 
lever ratios for each brake. 


Back axle 
A Hardy Spicer, two-piece, open 
propeller shaft transmits the drive to 
the back axle. When the pre-selector 
gearbox is installed, the front part of 
the shaft is 19-51 in long, as measured 
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between the outer faces of the universal 
joint flanges, and with the synchro- 
mesh unit it is 21-25in long. In all 
installations, the rear portion of this 
shaft is 407s in in length. The outside 
diameter of each of the shafts is 2 in. 
An intermediate ball bearing is incor- 
porated, and is pre-packed with grease. 
Its housing is carried on two large 
rubber bushes on the centre component 
of the cruciform bracing. 

The axle illustrated is the Salisbury 
2HA unit, but on later models, in the 
interests of rationalization so far as axle 
production is concerned, the 4HA unit 
is fitted. These axles are similar 
except that the offset of the pinion axis 
below the crown wheel axis and to one 
side of the plane of the differential 
spindle is different, and so is the pinion 
shaft bearing spacing, the crown wheel 
diameter and the spacing of the bear- 
ings supporting the differential cage. 
In both axles, the final drive ratio is 
4-091:1. They are of the semi-floating 
type, with hypoid bevel gears, and a 
three piece casing. Both units are 
installed at a nose-up angle of 1 deg. 
Two and a half pints of extreme- 
pressure hypoid oil is specified. Under 
conditions where temperatures are 
generally higher than 10 deg F, S.A.E. 
90 is recommended, but below this 
temperature, S.A.E.80 should be used. 

A Black Heart, malleable cast iron 
gear carrier is employed and the two 
axle tubes are pressed in and plug- 
welded. The bolted-on, pressed steel, 
rear cover carries a boss for the filler 
plug, and the oil drain plug is screwed 
into the base of the gear carrier casting. 
To stiffen the unit, gussets are incor- 
porated between the bosses for the 
axle tubes and the nose of the casting. 

The hypoid pinion is integral with 
its En35A shaft and overhung from 
two taper roller bearings. In the 2HA 
unit, the axis of this shaft is offset 
1-75 in below that of the crown wheel 
and 0-75in from the plane of the 
differential pinion spindles, while in the 
4HA axle, the offsets are 1-5 in and 1 in 
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respectively. The shaft diameter at the 
rear bearing is 1j in, while at the front 
end it is 14 in diameter and splined to 
receive the companion flange for the 
universal joint. This flange is pulled 
on by a slotted nut on the jin 
diameter threaded end of the shaft. A 
lip-type oil seal, supplied by Super 
Oil Seals and Gaskets Ltd., is housed 
in the end of the nose piece and bears 
on the boss of the companion flange. 
The inner periphery of the front end- 
plate of this seal assembly is turned 
forwards through 90 deg to form a lip 
which is shrouded by a U-section ring 
pressed on to the boss. 

Clamped between the boss and the 
pinion are an oil thrower ring and the 
two taper roller bearings separated, in 
the 2HA unit, by a tubular distance 
piece. In the 4HA axle the inner race 
of the front bearing is located against a 
shoulder on the pinion shaft. The 
bearings are assembled one from the 
front and the other from the rear of the 
nose piece and their outer races bear 
against shoulders in their housings. In 
the 2HA unit, the spacing between the 
bearing centres is about 3} in and in 
the 4HA axle it is approximately 3} in. 
The axial position of the pinion is 
adjusted by means of shims between 
the outer race of the rear bearing and 
the shoulder in its housing, while the 
bearing pre-load of 8-12lb-in is 
adjusted by means of shims imme- 
diately behind the inner race of the 
front bearing. Lubrication is effected 
by means of a passage cored in the 
nose piece, and leading from a point 
above the pinion into a space between 
the two bearings. 

In the 2HA axle, the En 35A crown 
wheel is 9} in pitch circle diameter, 
while in the 4HA model it is 84 in 
pitch circle diameter. In both, 45 teeth 
are incorporated. The crown wheel is 
spigoted on to the flanged, one-piece 
differential carrier, which is of Black 
Heart malleable cast iron, and is pulled 
against the inner face of the flange by 
ten 3 in diameter set bolts. Between the 


The twin carburettor version of the 3-4 litre engine is mounted in this chassis 
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crown wheel and pinion, the backlash 
is 0-006-0-009 in. 

Two En 35A differential pinions are 
carried on a } in diameter spindle which 
is pressed into the carrier and posi- 
tively located by a {in diameter peg 
at one end. Spherical thrust washers, 
of En2 and about lin _ outside 
diameter, are interposed between the 
pinions and the cage. The length of the 
tooth engagement between the differen- 
tial pinions and wheels is approximately 
The wheels are about 3} in 
diameter and their bosses are 1? in 
diameter by {iin long. Flat thrust 
washers, of En2, 2Z%in diameter are 
fitted between the differential wheels 
and the cage. 

Two taper roller bearings housed in 
the gear carrier, with their centres 
spaced approximately 6 in apart in the 
2HA unit, and 6} in apart in the 4HA, 
support the differential cage. The pre- 
load of the bearings, which is effected 
by springing open the carrier before 
assembly, is adjusted by shims between 
the inner races of the bearings and the 
These shims are also used to 


cage. 
adjust the mesh of the crown wheel and 
pinion. 

Nineteen involute splines with a 


pitch circle diameter of 1-1875in are 
hobbed on the inner end of each En 19 
half shaft. Between the adjacent ends 
of the two shafts is an En 19 thrust 
block with an elongated hole in its 
centre, through which is passed the 
differential spindle. The half shafts are 
each 1jin diameter at the bearing and 
oil seal, and taper to 1s in diameter 
adjacent to the splines. This taper is 
incorporated because the bending 
moment on each shaft increases linearly 
from the inner end to the bearing. At 
the outer ends of the shafts, the En 8 
wheel hub, or driving flange, is pulled 
on to a l-in-12 taper, and the drive is 
furnished by a plain key. The brake 
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A semi-floating axle with a hypoid pinion and a three-piece casing are employed in the Sapphire 


drum is spigoted on to the driving 
flange in the conventional manner and 
secured by countersunk set screws. 
Five 4in diameter studs carry the 
wheel, which is secured by conical 
seating nuts with self-locking inserts in 
their ends. A collar is formed approxi- 
mately mid-way between the ends of 
each stud which is screwed into the 
driving flange. A plain nut is then fitted 
and tightened against the inner face 
of the driving flange. 

The brake back plate assembly is 
secured, together with the hub seal 
housing and bearing retainer plate, by 
five jin diameter bolts to a flange 
up-set on the end of the 24 in diameter 
by sin thick axle tube, which is of 
0:30-0:35 per cent carbon steel. This 
tube houses the taper roller, wheel- 
bearing. The outer race is held in its 
housing by the retainer plate, on which 
is spigoted the brake back-plate, and 
the inner race is pulled against a 
collar machined on the half shaft. 

Interposed between the back-plate 
and the carrier flange are shims that 
control the end float on the bearing, 
which is 0-006-0-008 in. Two grease 
seals, supplied by Retainers Ltd., are 
employed. One is housed inside the 
axle tube and bears on the half shaft 
immediately inboard of the collar that 
locates the inner race of the bearing. 
The other bears on the boss of the 
wheel driving flange and is carried in 
the housing, already mentioned. 
Between the two is formed the grease 
chamber for the bearing, which is 
served by a grease nipple on the axle 
tube 


Rear suspension 
A conventional rear suspension lay- 
out, with semi-elliptic springs and anti- 
roll bar, has been adopted. Damping is 
effected by Girling DAS/32 NF, tele- 
scopic shock absorbers, with a rebound 


setting of 200-230, and a bump setting 
of 100-130. The unsprung weight is 
176 lb per side and the rear end rate 
is 109 lb/in. ‘To the laden position, the 
deflection is 8-75in with a load of 
950 Ib per side. This gives a periodicity 
of 74 oscillations per minute. Deflection 
to full bump is 12-75 in, the free camber 
is 7-7-Sin, and the loaded camber is 
1-25-1-5 in. 

The springs, which are each 50} in 
long and which are slung below the 
axle, are supplied by R. Berry and 
Sons. ‘Ten leaves, 2in wide, are 
employed, and they are shot peened to 
improve their fatigue resistance. The 
top two are thick the 
remainder are in thick. 

The axle is offset 2) in forward of 
the spring centre to give a slight under- 
steer tendency, and an_ additional 
under-steer effect is induced by the 
fact that the front spring eye is 4} in 
below the rear one. Either a Silentbloc 
or a Metalastik bush is specified for the 
front eye, while for the rear, a Silent- 
bloc-Harris CP shackle assembly is 
fitted. At the front, } in diameter pins 
are employed and they are carried 
between plates bolted one on each side 
of each frame side member. The upper 
pin of the shackle assembly is carried 
in a tube welded in the frame side 
member. At full bump the axle comes 
against Metalastik, rubber bump-stops 
on the underside of .the frame side 
members. The rebound stops are 
incorporated in the shock absorbers. 

An En 45 anti-roll bar is employed. 
Its diameter and effective length are 
thin and 22} in respectively, and the 
effective length of the radius arm is 

tin. The bar is carried, forward of 
the axle, in two rubber bushes in steel 
clips bolted one under each side 
member of the frame, and it is attached 
by means of a drop link on each side 
to one end of a ys in thick plate welded 
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ARRANGEMENT OF THE FRONT SUSPENSION 
The shock absorbers may be changed without removing any other suspension components 
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to the spring clamping plate. A rubber 
bushed eye at the top end of the drop 
link carries the pin by means of which 
it is secured to the bar, and at the 
bottom end, two spherical faced rubber 
washers seat one on each side of the 
anchorage plate. This plate extends 
under the axle to the rear where it 
carries the rubber sandwich type fitting 
at the lower end of the shock absorber. 
The upper end-fitting on the shock 
absorber is a rubber bushed eye and 
it is overhung-mounted on a bolt in the 
frame cross member. 


Front suspension 

A double transverse-wishbone-link 
type front suspension system, with coil 
springs, has been adopted. The links 
trail at an angle of 25 deg to enable the 
front cross member to be shaped so as 
to pass under the front end of the 
sump. When the wheels are in the 
straight ahead position, the swivel pin 
angle is 5} deg and the camber angle 
2 deg, while on 25 deg lock, the angles 
are 6deg and 1} deg respectively, as 
viewed in a direction parallel to the 
plane of the wheel. When the wheel 
is in the straight ahead position, the 
camber angle change from the fully 
laden to the full bump positions is 
1 deg, and the track change is 0-3 in. 
In the laden condition, the castor angle 
is 1 deg, while unladen it is zero. The 
toe-in is in. 

The spring rate is 184 lb/in and this 
gives at each wheel a rate of 89 lb/in 
and a periodicity of 74 oscillations per 
minute. To the fully laden position 
the spring deflection is 6-5in and to 
full bump it is 8-Sin. A total of 105 
coils is incorporated; their overall 
diameter is 5} in and the wire is 0-585 in 
diameter. The unsprung weight is 
1141b per side. Both ends of each 
spring seat on rubber rings approxi- 
mately | in thick and they are radially 
located by circular, cupped pressings 
welded to the spring pans. 

Girling, DAS 6/47 NF telescopic 
shock absorbers are mounted co-axially 
with the _ spring. Sandwich-type 
rubber-mountings are employed at each 
end. The lower rubbers are rectangular 
in shape, except that their seating faces 
are of semi-circular section to accom- 
modate angular deflection in one plane. 
They are positioned one each side of a 
plate bolted to the spring pan which in 
turn is bolted up to the lower wishbone 
arms. At the upper end, the rubber 
washers are circular in shape and are 
carried on each side of the top plate of 
a fabricated turret, secured by three 
bolts to the spring pan. The shock 
absorber settings are 120-125 for the 
rebound and 100-120 for the bump 
strokes. Metalastik bump and rebound 
stops are employed. The two rebound 
stops are mounted on brackets, one in 
front of and the other behind the spring 
pan, where they are struck by the 
upper wishbone arms. Two bump 
stops are also fitted; they are mounted 
one on each lower wishbone arm, and 
strike the lower flanges of the spring 
pan assembly. The flanges are each 


supported above the point of ‘contact 
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by a gusset extending up the side of the 
spring pan to a point beneath the pivot 
of the upper wishbone link. 

Another anti-roll bar, in addition to 
that used at the rear, is employed at 
the front. This bar is also made of 
En 45, silicon manganese spring steel. 
Its diameter and effective length are 
and 31jin respectively, and the 
effective length of its radius arms is 
74 in. The bar is carried by two rubber 
bushes secured under the frame side 
members by means of steel clips. The 
drop link from each end of the bar is 
attached to a bracket bolted on the 
front arm of the lower wishbone link. 
Spherical faced rubber washers are 
fitted at both ends of this link. 

Both wishbones are two-piece, I-sec- 
tion, En8 stampings. The upper one 
is 83 in long between bearing centres, 
while the lower one is 17 in long. As 
measured perpendicularly from the 
longitudinal centre-line of the chassis, 
the distance to the centre of the upper 
pivot pin is 164in while that to the 
centre of the lower pivot pin is 8} in. 
Between the centres of the upper 
bearings at each end of these pins, the 
spacing is 53 in and it is 14; in between 
the lower ones. The upper and lower 
pivot bearings are spaced vertically 
9-9in apart. As measured vertically, 
the distance between the upper and 
lower bearings at the outer ends of the 
arms is in. 

Metalastik bushes are employed in 
the relatively heavily laden but widely 
spaced pivots of the lower wishbone 
arm, while screwed and plain bushes 
are used in the more lightly loaded 
upper pivots. The Metalastik bushes 
are carried on {iin diameter pins 
formed at the ends of an En 12 pivot 
forging. ‘This forging has four lugs 
formed on it, two adjacent to each 
bearing, by means of which it is bolted 
up to brackets on the front and rear 
walls of the frame cross member. On 
each end of the pins, a self-locking nut 
pulls the centre tube of the bush 


against a distance piece shaped to clear 
the fillet radius between the pin and 
the centre portion of the forging. 


Between the outer ends of the lower 
wishbone arms, the En8 swivel pin 
bearing boss is carried on a screw type 
bearing. The screw bush, which is 
pressed into the boss, is of En 6, as also 
is the pin, which in addition is 
Parkerized. A flange round the rear 
end of the bush takes the axial thrust 
from the swivel pin bearing boss. 
Interposed between the ends of the 
bush and the wishbone arms are rubber 
sealing rings. 

On assembly, the pin is passed 
through the 0-8125 in diameter hole in 
the end of the front wishbone arm, Then 
the first rubber sealing ring is placed 
in position and the bush and_ boss 
assembly is threaded on. Next, the 
second sealing ring is passed over the 
pin, and finally, the steel bushed rear 
wishbone arm is assembled on to the 
0-5625 in diameter, rear end of the pin 
and secured by a self-locking nut. The 
reason for bushing the hole in the end 
of the rear arm of the wishbone is to 
make it common with the front arm. 
Lubrication of the } in diameter screw 
type bearing is effected by means of a 
nipple screwed into the head end of 
the pin. The lubricant passes along an 
axial passage and out through three 
radial holes to the bearing surface. 

An En8 forging carries the pivot at 
the inner end of the upper wishbone 
link. It is secured to the top of the 
spring pan assembly by means of three 
4 in diameter bolts, two adjacent to the 
bearing at one end and one at the 
other, but instead of having the pins 
formed at its outer ends, as is the case 
with the lower pivot bearing, it is 
hollow, and carries a separate, Par- 
kerized En6 spindle in two bearings 
inside it. The wishbone arms are 
assembled on to the jin diameter 
shouldered ends of this spindle and 
secured by self-locking nuts. Axial 
thrust is taken at the front bearing, 
which is of the threaded type. The 
thread is cut directly in the hollow 
forging, and the root diameter of the 
threads on the pin is 0-73 in. On the 
other hand, the rear bearing is a plain, 
Clevite bush and therefore does not 


A slight understeer tendency is obtained by mounting the axle forward of the spring centre 
and by inclining the spring upwards from front to rear 
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A gusset supports the flange that is struck by the rubber bump stop 


have to be positively located axially 
relative to the front one. Its inside 
diameter is jin. Rubber sealing rings 
are interposed between each end of the 
hollow forging and the wishbone arms. 
Lubrication is effected by means of a 
nipple, screwed in near the centre of 
the forging, through which the lubricant 
is passed into the space round the 
waisted portion of the pin, whence it 
passes to the bushes at each end. 

At the outer end of the upper wish- 
bone link, there is another threaded 
bearing, but the thread is cut in an 
En6 bush clamped in the split boss 
integral with the top end of the swivel 
pin. Its clamping bolt registers in a 
groove round the outer periphery of 
the bush to provide positive axial loca- 
tion. ‘The thread on the pin is Parker- 
ized and its root diameter is 0-73 in. 
Lubrication is effected, through a 
nipple, in a similar manner to that of 
the lower bearing. Formed on the pin, 
which is of En 6, and which is free to 
rotate in }} in diameter holes in the 
bosses in which it is carried in the 
wishbone arms, is a hexagon-shaped 
collar adjacent to the front face of the 
rear arm of the wishbone. Thus, adjust- 
ment to the castor angle can be made 
by using a spanner on the hexagon 
collar, and the setting is fixed by means 
of a self-locking nut which clamps the 
rear wishbone arm against the hexagon 
collar. 

An En 16T swivel pin is employed 
and it is Parkerized. Integral with its 
upper end is the split boss for the outer 
bearing of the top wishbone. Inter- 
posed between this boss and the upper 
boss of the En 12 forging that carries 
the stub axle is a Timken T88 shrouded 
roller thrust bearing. The two Clevite, 
lead bronze lined, steel bushes for the 
swivel pin bearings are pressed into 
their bosses on the stub axle carrier 
forging, and their centres are spaced 
64in apart. Both bearings are 1-3 in 
long, the inside diameter of the upper 
one is 0-88 in, while that of the lower 
one is 0-87 in. Between the two bear- 
ings, the pin is waisted to 0-8 in 
diameter and surrounded by a lin 
diameter by 16S.W.G. tube, the ends 
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of which are 
retained the 
bearing bosses. 

The steering arm 
is pulled into a 
tapered hole in the 
lower boss by a 
slotted nut on its 
Zin diameter 
threaded end. It is 
positively located 
by means of a 
plain key. The boss 
that carries the 
outer end of the 
bottom wishbone 
link is mounted on 
the jin diameter 
lower end of the 
swivel pin and is 
pulled against the 
boss for the lower 
swivel pin bearing 
by a slotted nut on 
the 4in diameter threaded end of the 
pin. A rubber sealing ring is housed in 
a groove machined partly in the wish- 
bone bearing boss and partly in the 
swivel pin bearing boss. 

A head is formed on the inner end 
of the En16T stub axle which is 
pressed into a 1} in diameter hole in 
its carrier forging. The axle is 1} in 
diameter at the inner wheel bearing and 
3 in diameter at the outer one. Carried 
in the malleable cast iron hub are the 
two taper roller bearings, which are 
assembled one from each end, and a 
Gaco MIS 113 oil seal housed in the 
inner end. This seal bears on_ the 
periphery of the boss of the stub axle 
carrier forging. A slotted nut and plain 
washer on the jin diameter threaded 
end of the stub axle pulls on the hub 
assembly. An end float of 0-004-0-006 in 
is permitted in the bearings. The outer 
end of the hub is closed in the usual 
manner by a pressed steel cap. Lubrica- 
tion during service may be effected by 
removing a screw plug from a hole in 
the hub through which grease may be 
inserted into the space between the 
two bearings. 
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The cast iron brake drum is spigoted 
on to the hub flange to which it is 
secured by countersunk set screws. 
Five 4in diameter studs are each 
passed through a hole in the brake 
drum and screwed into the hub 
flange. A collar, machined approxi- 
mately midway between the ends of the 
stud, registers in the hole in the brake 
drum and is tightened against the 
flange. ‘The whole assembly is locked 
by means of a nut tightened against 
the inner face of the flange and welded 
to the stud. Conical-seating nuts with 
self-locking inserts in their outer ends 
secure the wheel. The brake back 
plate is spigoted on to the stub axle 
carrier forging and secured by four jin 
diameter bolts and nuts. 


Steering 

Burman _recirculatory - ball type 
steering gear is employed. The steering 
box is about 6}in behind the front 
wheel axes and it is mounted on the 
frame side member. In the straight 
ahead position, the ratio is 22:1. This 
gives three turns of the 18 in diameter 
steering wheel from lock to lock. The 
angle of the inner wheel in the full lock 
position is 31 deg while that of the outer 
wheel is 244 deg. This gives a turning 
circle of 42ft6in. The steering wheel 
is adjustable, its telescopic movement 
being 3 in. 

A two-piece track rod layout has 
been adopted. The drop arm, which is 
an En1l2 stamping with an effective 
length of 6in, is connected by means 
of a tubular rod, 0-865in outside 
diameter by 0-615 in inside diameter, 
to the slave lever’ pivoted between 
lugs on the rear face of the front cross 
member. Alford and Alder self- 
adjusting ball joints are screwed into 
the split ends of the tube and the 
setting is locked by clamping rings 
tightened by 1% in diameter bolts and 
nuts. The thread on the ball joint at 
one end of the tube is right-handed 
and at the other end it is left-handed, 
so adjustment may be effected simply 
by rotating the tube after loosening the 


The front cross member, on which are assembled the steering and suspension components, 
is bolted solidly to the frame 
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clamping rings. The centre-to-centre 
length of this rod is about 9 in. 

The En 12 idler lever is carried on a 
4 in diameter, En 32 pivot pin, the ends 
of which bear in two Clevite bushes. 
These bushes are spaced with their 
centres 2-6 in apart and they are pressed 
into bosses, welded one into each of 
the lugs of the bracket on the frame 
cross member. The length of the 
upper bush is 1-05in and that of the 
lower one is 1-70in. On each side of 
the axis of the slave lever and about 
71 in, as measured along it, from the 
axis of the pivot pin, are the inner end- 
fittings of the two-piece track rod, 
with their centres 24in apart. The 
centre of the steering rod end fitting on 
the slave lever is about 6in from the 
pivot pin axis. 

Each of the two pieces of the track 
rod has an effective length of 23 in, and 
the cross sectional dimensions of the 
tubes are 0-865 in outside diameter and 
0-615 in inside diameter. All the end 
fittings and their method of attachment 
to the rods are the same as described 
for the steering rod. The En 12 steer- 
ing arm has an effective length of 53 in. 


Brakes 

Girling hydraulic brakes are 
employed. Two leading shoe, HLS/S, 
units are incorporated at the front and 
two trailing shoe, HNS/S/H, at the 
rear. The 11 in diameter drums are of 
Millenite cast iron. At the front, the 
shoe area is 93 in*, while at the rear it 
is 9lin* and in all brakes, the shoe 
width is 2} in. 

The brake pedal is carried on a per- 
forated brass strip bush, 2 in long, on a 
4in diameter En6 pivot pin in the 
angle between the cruciform and the 
frame side member. A lever ratio of 
5-4:1 has been adopted, and the pedal 
travel is 6in. The lower end of the 
pedal is pinned directly to the piston 
rod of the master cylinder. A pistol grip 
hand brake control is employed and the 
cable from its end is attached to a relay 
lever, the ratio of which is 10:1, pivoted 


AUTOMOBILE 
ENGINEER 


under the centre box-member of the 
cruciform bracing. 

A short adjustable tie rod attached 
to the lever is pinned to the centre of a 
pressed steel stirrup round which is 
passed the cable, the ends of which are 
taken through conduits and attached 
one to each rear brake. ‘The front ends 
of the conduits are carried between 
lugs on the rearmost of the two tubular, 
intermediate cross members, and their 
rear ends are secured to brackets on 
the brake back plates. 


Frame 

A simple frame structure comprising 
two side members and five cross 
members, together with a form of 
cruciform bracing, is employed. Except 
where otherwise stated in this descrip- 
tion, the main members are of 
14 S.W.G., 28-32 ton carbon steel. At 
the front, the width over the side 
members is 3lin, and the frame is 
swept outwards behind the front sus- 
pension so that at the centre and rear 
it is 46 in wide. The side members are 
swept upwards over the top of the back 
axle and then down again to a suitable 
level to take the bumper irons at the 
rear. 

These side members are of channel 
section and their depth is 3} in at the 
front, 6in at the centre and 2-05 in at 
the rear. Each is closed by another 
channel section extending from a point 
at the front face of the front cross 
member for a distance of approximately 
18 in to the rear where the side member 
is turned outwards. The closing 
member is then swept inwards and 
extended back to form the front portion 
of the cruciform bracing. At the centre 

of the frame, it is swept outwards again 
to form the rear portion of the cruci- 
form, and its rear end is welded inside 
the channel section of the side member, 
approximately 12 in behind the axis of 
the spring eye. The centre portion of 
each of the two channel section cruci- 
form members, that is from the front 
of the first of the two tubular inter- 


\ 


j 
/ 


mediate cross members to the back of 
the second one, is boxed-in by a closing 
plate welded between the flanges. At 
the centre, the inner faces of the cruci- 
form members on each side are 14in 
apart, and they are joined by a box- 
section bracing member. 

The rear cross member is an open 
channel section, 2 in deep by 2 in over 
the flanges. Above and slightly to the 
rear of the axle is another cross 
member, also of channel section, but 
4in deep by 2 in over the flanges. The 
ends of this channel are boxed in by 
means of a closing plate welded to the 
flanges and they carry the tubes for the 
trunnion pins on which the upper ends 
of the telescopic shock absorbers are 
mounted. ‘The two intermediate cross 
members are, as has already been men- 
tioned, of tubular form; they are 2 in 
diameter by 14S.W.G. mild. steel. 
Closing plates, 5 in long, are welded to 
the flanges of the side members where 
these two cross members are passed 
through the assembly to form body 
mounting brackets overhung from each 
side. 

The front cross member is trape- 
zoidal in section, and it is cranked to 
pass under the sump. Its cross sectional 
dimensions are 5$ in wide, 4) in deep 
at the front and 3 in deep at the rear. 
The ends are swept backwards so that 
its centre portion passes under the 
front of the sump. This member is 
secured to two brackets, one on the 
inner face of each side member, by six 
diameter bolts. Four more bolts 
of the same diameter are passed 
laterally through each side member and 
the flanges of the 12 S.W.G. spring pan 
brackets, which are welded to the ends 
of the cross member. 

At the rear, two {in thick, steel 
plates are secured by three {in 
diameter bolts to each side frame to 
carry the front eye of the spring. Seven 
body mounting points are incorporated 
on each side of the frame. The front 
point and numbers 6 and 7, are 0-08 in 
thick steel plates welded underneath the 


The main members of the frame are fabricated from 14 s.w.g. channel section, the side members being boxed-in at the front and rear 
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top flange of the side member and 
tapped 4in B.S.F. Number 2 point is 
an inverted channel section bracket, 
2 in wide by 3 in deep, drilled for a jin 
diameter B.S.F. bolt, and number 3 
point is a steel plate welded on top of 
the first of the two tubular cross 
members, also tapped jin B.S.F., but 
incorporating a locating dowel. The 
fourth one is a similar plate, but with- 
out the dowel, welded on the second 
cross tube. An outwardly turned flange 
on the outer plate that carries the 
spring eye forms the fifth body mount- 
ing point. 


Electrical 
and other features 

All the electrical equipment is of 

Lucas manufacturee A GWT I11A 

battery of 12 volts output and a 

capacity of 24amp-hr is employed. It 
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is charged by a C45 PV5 dynamo used 
in conjunction with an RBI106/1 
voltage regulator. An SF6 fuse box 
protects the accessories while an SF5 
fuse box is incorporated for the pre- 
selector circuit. The head lamps are 
PF770 units, 490-type side lamps are 
employed, and the tail, stop and 
reversing lamps are of the 464 type. 
Other electrical equipment installed 
includes the W614 dual tone horns 
and SF80 trafficators. 

There are twenty-seven lubrication 
points on this chassis. Twenty-one of 
these are oil nipples, two are grease 
nipples, two more are holes, sealed by 
screw-in plugs, through which grease 
is inserted, and there are two screw- 
down greaser caps. So far as jacking is 
concerned, Smith’s Bevelift equipment 
is provided. To accommodate the jack, 
two square section tubes are welded 


January 1954 


one to each side member of the frame 
at a point just to the rear of the back 
wheels. At the front, two more square- 
section tubes are welded one to the 
end of each frame side member. The 
spare wheel is housed in a separate 
compartment under the luggage plat- 
form in the boot. 

Two ljin diameter by 14S.W.G. 
down-pipes carry the exhaust gases 
from the manifolds to an oval-section, 
Burgess expansion box. This box 
measures 5 in by 3 in by 11 in long. It 
is connected, by a single 1; in diameter 
18 S.W.G. pipe, to a 5in diameter by 
24in long, Burgess silencer. The tail 
pipe is again ljin diameter by 18 
5.W.G. The system is mounted on 
three metal clips, the upper ends of 
which are rolled over to form eyes in 
which rubber bushes are carried to 
insulate the frame from vibration. 


ASHANCO EXHAUST BRAKE 


An Electrically Controlled Unit for Diesel-engined Vehicles 


larly in mountainous countries such 

as Switzerland, exhaust brakes have 
been popular for many years. The 
principle of operation of these units is 
well known: they all consist essentially 
of a valve unit by means of which, when 
the brake is applied, the exhaust pipe 
is closed. Under these conditions, the 
braking force is supplied by the engine 
acting as a compressor and pumping 
air into the closed exhaust system. The 
effectiveness of the unit may be 
increased, of course, by engaging a low 
gear. 

There are a number of advantages to 
be gained from installing a brake of 
this type for use in conjunction with a 
conventional braking system. It gives 
additional safety, in that it may be used 
in the event of failure of the mechanical 
or hydraulic system, since it is com- 
pletely independent of the other brakes. 
Exhaust brakes are not subject to fade, 
as are shoe-and-drum type units. They 
add to the overall braking efficiency 
and, if used to the best advantage, 
reduce brake-lining wear. Other 
benefits claimed are: a reduction of 
driver fatigue, because little effort is 
required to apply the brake; reduction 
in engine wear since, when an exhaust 
brake is fitted, there is no need to 
change down to such a low gear for 
descending hills; an increased tyre life 
as a result of more even braking as well 
as lower brake drum and wheel tem- 
peratures. There is also less danger of 
the engine over-running the governed 
speed when the vehicle is descending 
hills. 

A new unit, termed the Ashanco 
exhaust brake, has recently been intro- 
duced by Thomas Ash and Co. Ltd., 
of Birmingham, 5, for application to 
diesel-engined chassis. This unit has 
a number of advantages in addition to 
those already mentioned. It is elec- 
trically operated and, therefore, control 


[: some parts of the world, particu- 


is exceptionally light. Control is 
effected by means of a switch unit 
mounted on top of the pedal for the 
conventional brakes, so the driver can 
apply it simply by resting his foot on 
the pedal. 

This means that not only does the 
exhaust brake come into operation 


The Ashanco exhaust brake with the cover 
removed to show its actuating linkage 


before the normal foot brake, but it is 
easier to apply. For this reason, when 
only light braking is required, the 
exhaust brake alone will probably be 
used. With most other types of exhaust 
brake, control is effected by means of 
a separate, hand-operated lever so 
there may be a tendency for the driver 
to ignore it and to use his foot brake 
in the normal manner. 

Another advantage of the Ashanco 
brake is that there is little likelihood of 
the driver depressing the accelerator 
with the brake in the on position, 
whereas with a manual control, this is 
a possible contingency. The electrical 
control shows up to advantage when 
underfloor engines, positioned some 
distance from the driving position, are 
employed. ‘This is because in these 
installations, a mechanically operated 


exhaust brake requires a_ relatively 
complex system of control rods and 
levers with numerous pivot joints, all 
of which are subject to wear. More- 
over, such systems may be adversely 
affected by frame distortion. 

The body of the Ashanco exhaust 
brake is a malleable cast iron sleeve, 
in which is mounted a butterfly valve. 
The flanged ends of the sleeve are 
conical-faced and project about ;s in to 
seat in mating flanges on the engine 
exhaust pipe and the pipe to the 
silencer. Cast integrally with the unit 
is a platform, which is offset to one 
side of the sleeve, and on top of which 
is mounted the solenoid. The core of 
the solenoid is passed through a hole 
in the platform and connected by 
means of a fork joint to a lever, the 
centre of which is mounted on a spindle 
carrying the butterfly valve operating in 
the sleeve. To the other end of this 
lever is attached a tension spring which, 
when the brake is not in operation, 
holds the valve in the open position. 
When the valve is in this position, the 
lever is against an adjustable stop 
screwed into a boss on the casting. 
Completion of the circuit energizes the 
solenoid and closes the valve. In the 
closed position, the butterfly is at an 
angle of about 35 deg to the axis of 
the sleeve. 

Arrangements have been made for 
sufficient air to leak past the valve to 
allow the engine to idle normally when 
the exhaust brake is on and the vehicle 
brought to a standstill by the foot brake. 
All the operating mechanism is, of 
course, outside the sleeve, and is 
enclosed by a_ pressed steel cover 
secured by set screws to the main 
casting below the solenoid platform. 
Gas-tightness of the valve spindle 
bearings is ensured by fitting copper 
and asbestos washers at their outer 
ends. Either 12- or 24-volt electrical 
equipment can be supplied. 
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FRONT SUSPENSION 


Some Aspects of Divided-axle Systems 


D. R. Hume 


layout has two potential disadvantages and a number of 

practical advantages. The two apparent disadvantages 
are its relatively large track variation and the gyroscopic 
phenomenon known as precession. In many quarters, the 
gyroscopic effect is regarded as being of such a magnitude 
as to make such suspension systems unacceptable. However, 
it is intended to show that this is not so. 

When a wheel spinning in a vertical or nearly vertical 
plane is tilted, it will instantly commence to rotate, or castor, 
if free to do so, in the same sense as the direction of tilt, about 
its vertical or near vertical axis, Fig. 1. This is known as 
precession. The precessional torque thus developed is given 
by the expression T=(W/G)K ww7, where W is the weight 
ot the wheel, K the radius of gyration, » the rate of rotation 
of the wheel and wy the rate of tilt. Therefore, the variables 
that influence the magnitude of the precessional torque are 
the weight of the wheel, its rate of rotation which, of course, 
depends on the speed of the vehicle, and the rate of tilt. In 
a single-transverse-link suspension this rate of tilt is 
dependent upon the upward acceleration of the wheel 
swinging about the link pivot pin. 

It would therefore appear that each time the wheels of a 
vehicle incorporating this type of suspension strike a bump 
they will, on rising, rotate about their swivel pins, and on 
returning to the road, be brought rapidly back into the 
straight ahead position by the aligning torque of the tyres. 
This castoring motion will at the same time be transmitted 
through the steering linkage and gearbox to the steering 
wheel. However, for the following reasons, the road wheels 
are not free to precess in this manner. First, when both wheels 
strike a bump simultaneously, the precessional tendencies 
oppose each other and consequently cancel out. The resultant 
loading of the track rod system under these conditions will 
not at any time be as great as that imposed on it by fast 
cornering on rough surfaces. On the other hand, when one 
wheel only traverses a bump large enough to give rise to 
appreciable wheel tilt, the precessional torque is largely 
opposed by the aligning torque and by the inertia of the 
other wheel, and the force transmitted to the steering wheel 
is usually very small. Also the inertia effect produced by the 
acceleration of the masses, and the aligning torque both vary 
with the speed of the vehicle, and the ratio of their magni- 
tude to that of the precessional torque is more or less 
constant. Therefore, as the vehicle speed increases, the 
loads transmitted to the steering wheel remain very small. 
However, there is a critical speed at which the load trans- 


Tiss divided-axle, or single-transverse-link, suspension 
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Fig. 2. A typical divided-axle front suspension layout 


mitted may be appreciable, and the reasons for this 
phenomenon are as follows. 

Maximum precessional torque on one wheel is obtained 
when it drops into a pothole to the full extent of the 
rebound travel and then, on striking the far edge, is 
accelerated upwards to the full extent of the bump travel. 
For any given relationship between spring rate, tyre pres- 
sure and damper setting, this can only happen when the 
road speed is such that the wheel will reach full rebound 
just as it strikes the far edge. Should the road speed be lower 
or the pothole of considerable 
length, the vehicle will tilt down 
on to the wheel in the pothole, 
thereby increasing the spring load 
and reducing the possible range of 
upward movement. If the road 
speed is higher, either the wheel 
will not drop to the full extent or 
if it does, as in a long pothole, the 
effect of aligning torque will be 
added to that of the inertia of the 
other wheel, and the two forces 
together will be great enough to 
prevent 
deflection. 

Tests have shown that the 
critical speed range is confined to 
narrow limits. Kor instance, a 
certain vehicle fitted with single- 
transverse-link front suspension, 
Fig. 2, with the tyre pressures set 
at 22 |b/in’, was driven so that one 
wheel traversed a manhole cover some 2-3 in below the 
general road surface. Under these conditions, the critical 
road speed, at which movement due to precessional torque 
was noticeable at the steering wheel, was 26m.p.h. The 
pressures were then raised to 25 |b/in’, and the critical road 
speed at which maximum precession and consequently 
steering wheel deflection took place dropped to about 
24m.p.h. Moreover, for a given tyre pressure, the manhole 
cover could be traversed at some 2 m.p.h, faster or slower 
than the critical speed and no angular deflection of the road 
wheels, and consequently of the steering wheel, occurred. 

In a certain vehicle, the sprung weight of which is about 
1,470 lb, and which has 13 in diameter wheels and 6-40 in 
tyres weighing together approximately 37 lb per assembly, 
no gyroscopic effect is noticeable. On the other hand, if 
15 in diameter wheels with 5-50 in tyres, weighing approxi- 
mately 45 lb, are fitted to the same car, a gyroscopic effect 
of small magnitude may be felt. With a larger vehicle, the 
sprung weight of which is approximately 2,500 lb, and on 
which 16in diameter wheels and 6-25in tyres, together 
weighing about 56lb, are used, the gyroscopic effect is 
sufficiently marked for it to be possible to define positively 
the conditions under which it takes place. In fact, it was on 
this vehicle that the figures given in the previous paragraph 
were obtained. 

Practical experience has shown that track variation, even 
of considerable magnitude, is not necessarily detrimental 
unless there are inconsistencies in the track rod geometry 
that cause interference with the straight running of the 
wheels. Even then, only in extreme cases have any adverse 
effects been observed. On a single link arrangement with a 
ratio of R: L of about 1:2, where R is the tyre rolling radius 
and L is the distance between the link pivot and tyre con- 
tact centre, the track variation, for a given wheel defiection, 
can be smaller than that of a double parallel-wishbone-link 
arrangement in which both links are of normal propor- 
tions but of equal length. Moreover, the variation is no 


I 
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Fig. 1. Plan view of a 
tilting wheel 
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greater than some 
unegual - length- 
wishbone arrange- 
ments. It is well 
known that, 
because of tyre 
flexibility, this 
track variation is 
accommodated by 
a rolling action 
ae and not by scrub; 
therefore it does 
| 


j not give rise to 
! undue tyre wear. 


j 4 If the pivot 
; 7 Track variation peints of the 
single - link sus- 
pension arrange- 


ment were close 
to the ground, the 
track variation for 
a given deflection would be a minimum but wheel tilt would 
be large. Conversely, if the pivot points are level with the 
wheel centres, track variation, for a given wheel deflection, 
is large but wheel] tilt is a minimum, Figs. 3 and 4. This 
arrangement is obviously preferable, but is rarely practicable 
because, in a car with the engine at the front, it is usually 
necessary to make a compromise between the conflicting 
requirements of the suspension geometry and the frame and 
engine and radiator installation height. With the normal 
track and wheel dimensions of present-day cars, the optimum 
pivot position is a distance of about 
25 per cent of the tyre rolling radius 
below the level of the wheel centres. 
These proportions give approximately 
1} per cent track variation for 3 in | 
deflection of one wheel upwards from b 
the static position. 

Single - transverse - link suspension 
systems have four main advantages. 
They are: simple and accurate track 
rod geometry, high roll centre, and 
consequently no need for an anti-roll 
device, and simplicity of construction. 
It is not difficult to obtain good track 
rod geometry with a single-transverse- 
link arrangement provided the axes of 
the pivots of the links and of the 
radius rods, which react brake torque 
and wheel alignment, are parallel with 


Fig. 3. Track variation with alow roll centre 


It will be 
appreciated that 
the adverse effect ; 
produced by posi- 
tioning the ball- 
joint centres / 
above or below | 
the level of the ‘Sa. 
pivot axes of the | / 
suspension mem- 
ber is much j a 
greater than that | 
resulting from _ 
moving the ball- (| / 
joint centres an 


equal distance 
out of line I 
laterally, Fig. 5. 

To avoid steering Fig. 4. Track variation with a high roll centre 
wheel deflection 

due to geometrical 

inconsistencies, it is necessary to employ a_ transverse 
drag-link between the steering box and the slave arm which 
must be mounted mid-way between the front wheels; 
in any case, this arrangement is usually the most con- 
venient one. A short link, which is inherently stiff and 
light, may be used and this gives a positive feel to the 
steering. 

Rack-and-pinion steering is not recommended for use 
with this type of suspension unless some damping device is 
incorporated. This device may take the form of fibre washers 

under the king pin heads, as on some 
double-transverse-link arrangements; 

or it may be a hydraulic shock absorber 

with leak characteristics giving a low 

torque setting. Another essential 

requirement for rack-and-pinion steer- 

ing systems applied to this type of 

suspension is, of course, that the 

spacing and level of the centres should 

be correct. This is not practicable on 

Ky a chassis in which the engine has been 

es Py mounted as far forward as possible, 

+ that is, immediately behind, or partly 
overhanging, the front cross member 
unless the track rods are forward of the 
axle. However, with some hub, brake 
backplate and road wheel designs, it is 
not possible to arrange the track rods 
in this forward position. In general, the 


/ 


“Track variation 


the longitudinal centre line of the Fig. 5. Different radii of rotation. a, Axle | Ackerman principle should be followed 


vehicle. So far as the other aspects of 
geometry are concerned, some liberties 
can be taken without noticeable adverse 
effect, provided the centres of the ball- 


about the pivot pin b, Track rod with its 
pivot centre offset laterally from that of the 
stub axle: c, Track rod with its pivot centre 
offset vertically from that of the stub axle 


as closely as possible not only in single- 
transverse-link suspension systems, but 
also in double-transverse-link and 
vertical-pillar arrangements, as well as 


joints on the slave arm are at the same 

level as the axes of the link and radius arm pivots. This is 
fortunate because the bosses of the link and radius rod are 
considerably larger than the ball joints on the slave arm, so 
their centres must be spaced apart a greater distance than is 
necessary between those of the ball joints. To space the 
ball-joint centres the same distance apart as those of the 
transverse-link pivots would call for a heavy lever, and the 
twisting moment due to the angularity of the divided track 
rod, as viewed from the front, would be greater. 


| 


Fig. 6. A diagrammatic layout of the Ford front suspension system 


with the beam axle. Again, this is some- 
times difficult unless the hub assembly has been designed 
with this layout in view. 

The vertical distance between the roll axis and the centre 
of gravity, and therefore the rolling moment, of a vehicle 
with a single-transverse-link suspension will be approxi- 
mately 50 per cent less than that of the same vehicle with a 
double-transverse-link arrangement. Moreover, when this 
single-link layout is employed in conjunction with a 
conventional through-axle at the rear, or a De Dion 

layout incorporating a Panhard 

— > rod either on a_ level with, or 

‘ above, the wheel axes, the height of 

the roll axis is so near to that of the 

centre of gravity that anti-roll devices 

are not necessary on a sports car. To 

illustrate this more clearly a com- 

parison of roll angles for two similar 

vehicles, one employing single-trans- 

verse-link front suspension and the 

other a double-transverse-link front 

—— suspension, both with a through-axle 
at the rear, is given at the end of this 
article. The vehicle with the single-link 
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front suspension is the Allard Palm Beach model, and the 
calculations are based on data contained in the article entitled 
“Roll Angles,” by Professor Dr.-Ing. Robert Eberan v. 
Eberhorst, published in Automobile Engineer in October, 
1951. A value of unity is assumed for the coefficient of 
friction 

The single-link arrangement has only half the number of 
bearings employed in most of the double-link ones, and only 
a third of the number in some other layouts. This, and the 
fact that the radius rod is generally arranged at an angle of 
more than 45 deg to the link to give about 16-18 in between 
the centres of the pivot bearings, ensures freedom from 
serious lost motion, which otherwise might be experienced 
particularly on braking. Furthermore, it enables rubber 
bearings of low rate to be employed to give good insulation 
from road vibrations. Because of the simplicity of the single- 
link system, and therefore low tooling costs, it is ideal for 
small quantity production. 

Coil springs are most suitable for conventional passenger 
cars fitted with this type of suspension system. It would not 
normally be possible to use torsion bars extending from the 
link pivot centres, because they would have to pass right 
through the engine sump. ‘To mount them on the frame side 
members, with an arm and coupling link to each, would 
considerably increase the number of parts and the weight 
of the system. A transverse leaf spring is unsatisfactory 
because, even if there is room to fit a spring which has the 
desired static deflection and which is not overstressed, its 
weight would be some 50 per cent greater than that of a pair 
of moderately stressed coil springs designed for the same 
static deflection. The effective front suspension frequency 
obtaining on the current Allard models is between 65 and 70 
oscillations per minute, that is, approximately the same as 
that of the Ford Consul and Zephyr. 

The new Ford vertical leg and swinging link suspension 
system gives, by virtue of its geometry, a high roll centre, 
but no more than one or two degrees of wheel tilt, Fig. 6. 
The amount of wheel tilt depends, of course, upon the pro- 
portions necessary for the vertical leg to accommodate the 
travel of the road wheel from the bump to the rebound 
positions, This system cannot be adopted easily on a vehicle 
with a separate chassis, but with a stressed body structure, 
as on the Ford models, it is ideal; for it makes possible a 
considerable saving in weight and is inherently more rigid 
than most double transverse wishbone link arrangements. 


Roll angle calculations for split axle front and 
beam axle rear suspension 


Dimensions and loads for the single transverse link front 
and beam axle rear suspension of the Allard Palm Beach : 
130 lb = unsprung mass (front) 
1,470 lb = weight of sprung mass 
140 lb = front spring rate 
49 in = rear track 


Roll angle ¥ = 


= 23-5 in length of swing axle 

- 15:25 in = spring to pivot centres (front) 
17in = chassis centre-line to spring centre (rear) 
20 in centre of gravity above ground 
41 in centre of gravity to front axle 
16-5 in height of rear roll axis 
55 in centre of gravity to rear axle 

= 10:75 in = height of front roll axis 

- 96 in wheelbase 
12 in rolling radius 
56 lb rear spring rate 

1 (hypothetical) 


h— 


FO 


+ 


+ (55 10-75 
1,470{ 20-42 X*6>) 
2 
1,470X68 
4(153,500) + 325,000—162°5 


10,000 

~ 401,588 

0-0249 radian 
Therefore ¥—1 deg 26 min. 

Dimensions and loads for the same car, but with double 
transverse link front and beam axle rear suspension. The 
roll centre is assumed to be at ground level: 

a, = 22tin roll centre to outer pivot, lower 
b x = instantaneous centre to outer pivot point 
= 25} in roll centre to tyre contact point 
= = instantaneous centre to tyre contact point 
= 52lb/in = effective front wheel rate 
5lin. = front track 


Without control bar: | + (uW yr) =M,+ 


c 
For independent suspension with horizontal parallel links: 


M, = 
M, = 2C, a,? ¥, as before. 
Therefore: 
an 


Cry +2C, a,* 


4116-5 
1,470[ 20— 


51° 
2 


4130x112 


52X +2 56X17? 


= 0-051 radian 
Y -= 2 deg 54 min. 


RITOLASTIC 


A NEW pamphlet, entitled “ Ritolastic,” which is the name 
of a liquid bituminous coating obtainable with colour 
finishes, has recently been published by Andrew Maxwell 
(The Liverpool Borax Co. Ltd.), St. Paul’s Square, Liverpool 3. 
Copies of these pamphlets are available on application 
to their Technical Service department. Black or aluminium 
coatings do not always harmonize with surrounding 
colour schemes, and under these circumstances, pigmented 
bituminous coatings may be used to advantage. This treat- 
ment is said to give protection against the action of salt and 
other corrosive materials often flung on to the underside 
of motor vehicles, and js effective in preventing deteriora- 
tion of timber or metal components. 


PNEUMATIC ‘TOOLS 


AVYAN, carrying samples of the range of pneumatic tools 
supplied by the Atlas Diesel Co. Ltd., of Wembley, is 
visiting factories all over Great Britain to give demon- 
strations. This van is intended primarily for visiting 
engineering works where pneumatic tools such as grinders, 
chippers, riveters, drills, scalers, etc., are used. It carries 
a full range of these tools as well as specialized ones, such 
as tappers, screwdrivers, nut runners, metal-shears, and 
portable saws. The aim is at making this equipment avail- 
able to executives and operatives so that they can see, 
handle, and sense the balance and feel of the tools. In 
addition, during the visits, adjustments or simple repairs can 
be made to equipment already installed in factories. 
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THE ZF-MEDIA GEARBOX 


A Six-ratio Unit for High-speed Coaches 


fabrik Friedrichshaven A.G. has 

enjoyed an enviable reputation for 
the design and manufacture of gear- 
boxes and transmissions of all types. 
Units for the larger commercial vehicles 
have always formed an important part 
of the firm’s output and it may be 
remembered that they introduced, 
many years ago, a gearbox in which all 
speeds were engaged by multiple-disc 
clutches operated directly by electric 
ring-magnets. 

The gearbox to be described is a 
direct development of the electro-mag- 
netic unit. Experience having shown 
the importance of safeguarding the 
vehicle transmission from the conse- 
quences of any sudden electrical defect, 
the makers decided that the engage- 
ment of all the clutches in the new 
design should be purely mechanical as 
far as the box itself was concerned. 
Electricity was retained solely to give 
remote and specially modulated control 
of the mechanism in the gearbox. 

This attitude was largely dictated by 
the experience of the firm in supplying 
transmissions for buses and coaches 
operating over the mountain passes of 
Switzerland. In such service the 
vehicle engine is invariably used as a 
brake, its effect being frequently 
amplified by exhaust back-pressure 
braking. 

Under the new system any electrical 
failure leaves the particular gear in use 
fully engaged and no loss of brake 
power is involved. Provision is also 
made whereby, with the vehicle at 
rest, any desired gear or neutral can 
be engaged by removing a cover, insert- 
ing a tommy bar into a capstan head, 
and rotating the cam drum which oper- 


Fis: many years past the Zahnrad- 


ates the multiple-disc clutches. Since— 
although the gearbox has frictional 
engagement of all forward gears—an 
engine clutch or fluid flywheel is still 
employed, it is quite feasible to drive 
home a vehicle suffering from some 
defect in the relatively complicated 
electrical control gear. 


fairly heavy current taken by the gear- 
changing motor lasts for a fraction of 
a second only. 

In spite of the fact that a separate 
engine clutch or fluid flywheel is 
necessary with the new ZF-Media 
gearbox, the multiple-disc clutches in 
the gearbox are fully capable of 


Urban bus box complete with electric control unit 


A further advantage of the electro- 
mechanical system is that the load on 
the batteries is greatly reducéd. In place 
of the continuous, and considerable, 
energization current taken by the two 
magnetic clutches happening to be in 
use on any given ratio, no current 
passes during normal running. The 


Six-speed box, with direct top gear, for rear-engined urban buses 


dissipating the energy associated with 
an upward or downward change. It is, 
however, recommended that the start 
from rest should be made on _ the 
engine clutch or fluid flywheel with the 
appropriate gearbox clutches fully 
engaged. The mean diameter of each 
of the five disc clutches is no less than 
6-5in, there are about twelve driving 
and thirteen driven plates and about 
ten pounds of steel is available to 
absorb the heat generated during 
engagement over a friction surface of 
about 250 in?. 

While the power flow is momentarily 
interrupted during a change, the period 
of disengagement is only a fraction of 
a second and the kinetic energy of the 
engine flywheel can be fully utilized 
in a rapid upward change without 
necessarily releasing the accelerator 
pedal during the process; movement of 
a small lever on the steering column is 
all that is required—the engine clutch 
pedal need not be used. 

The clutch-operating cam drum in 
the gearbox determines the changing 
process, which is sequential and with- 
out any possibility of “ by-passing” a 
ratio. In some cases the neutral posi- 
tion is arranged between 2nd and 3rd 
speeds, while in others (particularly 
railcars) neutral comes behind Ist 
speed. Return to neutral when stopping 
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Clutch components 


the vehicle is preferably done after 
coming to rest; for obvious reasons a 
rapid change down through all the 
gears is highly undesirable while the 
vehicle is in motion. 

On railcars, which are always 
equipped with a freewheel in the 
transmission, there is no possibility of 
damaging the engine or the gearbox by 
abnormal overrun speeds when chang- 


ing down. For road vehicles, however, 
a special centrifugal governor, driven 
from the input shaft of the gearbox, 


interrupts the electrical circuit and 
halts the downward change until the 
rotational speed of the input shaft (and 
engine) has fallen to a value that will 
make the next drop step of 1-54: 1 quite 
safe. 

On account of the space taken up by 
the five disc clutches the gearbox is 
large and heavy. The two layshafts 
are at about 6-25 in centres, the box is 
about 2 ft long, and the weight with an 
aluminium casing is 551 lb. Neverthe- 
less, the ZF gearbox is well suited to 
the long-distance, high-speed coaches 
now so widely used on the Continent, 
since it provides six speeds, evenly 
graduated over a range of 8-66:1, and 
both upward and downward changes 
can be made shocklessly without special 
judgment on the part of the driver. 

The wide range of ratios enables a 
top gear to be provided that will keep 
engine revolutions low when travelling 
for long periods at the high speeds 
permitted by the “autobahnen.” Fur- 
thermore, the close ratios (steps of 
1-54:1 throughout) available in the 
lower gears, together with almost 
instantaneous upward changing, should 
make possible an excellent perform- 
ance on the long, well-engineered and 
fairly steep mountain passes of Europe. 
Ability to make, and hold, an upward 
change on a gradient after a temporary 
check may make a difference of as 
much as 25 per cent in the running 
time of a coach, compared with that of 
one which, because of, say, 2:1 steps in 


the lower ratios and an awkward gear- 
change, is condemned to continue for 
miles uphill on a gear much lower than 
circumstances require. 

The ZF gearbox has also found wide 
adoption on normal urban bus services: 
several hundreds are now running and 
some of them have covered over 70,000 
miles with satisfaction. It is, however, 
clear that for much of such work the 
six-speed box is an unnecessary refine- 
ment and that the overall range of 
8-66:1 is not required. 

It is understood that the firm are 
developing a transmission solely for 
urban buses, in which a torque con- 
verter drives through a three-speed box 
with multiple-disc clutches operated 
hydraulically and under automatic con- 
trol. An interesting feature of this 
design is that the torque converter 
operates only on the lowest ratio, the 
power on the two higher gears passing 
direct from the engine flywheel to the 
gearbox, so that all converter losses 
are eliminated during the greater part 
of the running. 

The converter starts the vehicle from 
rest and brings it up to a speed corre- 
sponding approximately with 2nd gear 
of a four-speed bus gearbox, being 
responsible for that portion of the 


acceleration which normally causes un- 
pleasant jerking and places a heavy 
duty on the engine clutch facings. 

Before passing to a detailed descrip- 
tion, it should be mentioned that the 
six-speed ZF gearbox is available with 
either direct drive or overdrive on top 
speed, the only alteration necessary 
being replacement of the first pair of 
gears in the box by a similar pair inter- 
changed in position on drive shaft and 
upper layshaft and a new cam drum. 
In all cases, reverse is provided by a 
double dog clutch disengaging one 
wheel in the Ist-speed train and 
engaging another wheel driven through 
an idler. This change is effected mech- 
anically by a hand lever after the 
vehicle has been brought to rest, final 
engagement being by moving the 
electrical control lever to Ist-speed 
position. 

Mechanical interlocking is provided 
whereby the reversing lever, should the 
driver have neglected to return it after 
reversing, is automatically returned to 
neutral by the cam drum as soon as 
2nd speed is engaged. This removes 
the dangerous possibility of the driver 
subsequently changing down (electric- 
ally) to Ist speed and discovering he 
has reverse gear instead. 

Maximum input rating for the direct- 
drive box is 50 metre-kilogram, or 362 
ft-lb. The overdrive box can accept 
an input of 75 m-kg, or 543 ft-lb. All 
steps are in the ratio of 1-54:1, so that 
the direct-drive box has a bottom gear 
of 8-66:1 and the overdrive version has 
a 6th speed of 0-66:1 and a Ist speed 
of 5-52:1. Diesel engine speeds are 
commonly rather higher in Germany 
than in Britain and the permitted 
maximum for each box is 2,250 r.p.m. 


Gears and clutches 

An overdrive unit is shown in 
section. The input shaft drives the 
front half of the upper layshaft by 
hardened and ground helical gears 
giving a speed increase of 1-54:1. 
Multiple-disc clutch B transmits the 
power to the rear half of the upper 
layshaft when required. On the main 
axis there are three shafts, the input 
shaft, the intermediate shaft, and the 
output shaft. A helical gear keyed to 
the rear half of the upper layshaft 
drives, at 1:1, a gear keyed to the 
intermediate shaft which also carries a 


Change-speed cam drum 
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pinion driving the lower layshaft at 
2-37:1 reduction. 

The forward end of the intermediate 
shaft carries the hub of disc clutch A, 
the shell of which is attached to the 
input shaft. To the rear of the inter- 
mediate shaft is also attached the shell 
of clutch C; the hub is on the output 
shaft. 

Both upper and lower layshafts can 
be connected by clutches D and E to 
pinions idling on roller bearings and 
meshing, at 2-37:1, with a large wheel 
keyed to the output shaft. 

Reverse is obtained by a sliding 
double dog that disengages the central 
wheel on the lower layshaft (which 
forms part of the Ist-speed train) and 
engages in its stead a gearwheel at the 
extreme front of the box, which is 
driven through an idler by a pinion 
carried by the input shaft. 

The power flow is given in the 
diagram, together with the clutch- 
engagement sequence. It will be 
observed that, in order to reduce the 
maximum torque taken’ by _ the 
clutches, those responsible for the final 
transmission of the four lower speeds 
are mounted on the faster-running 
parts of the train. This means, for 
example, that on overdrive with a 
moderate engine speed of, say, 1,800 
r.p.m., the shells of clutches D and E 
are rotating at than 
1,800 x 154x2-37 rpm, that is 
6,570 r.p.m. The hub of clutch D is 
running at 1,800 x 1-54, or 2,772 r.p.m., 
while the hub of clutch E is turning at 
only 2,772 -2-37=1,165 r.p.m. 

The relative speed of the two sets of 
clutch plates in clutch E is therefore 
no less than 6,570 — 1,165 or 4,405 r.p.m. 
In prolonged usage of overdrive this 
might lead to appreciable generation of 
heat due to the slight, but inevitable, 
drag of the idle clutch plates. To 
obviate this the firm arrange, in gear- 
boxes intended for vehicles operating 
on the autobahnen, that the dog clutch 
used for reverse is left in the neutral 
position, so that the lower layshaft is 
disconnected from its central driving 
wheel. Thus the hub of clutch E is 
allowed to pick up speed until it runs 
at the same speed as the shell and heat 
generation ceases. This means that 
only the four higher speeds are avail- 
able: on entering hilly country the dog 
clutch would, of course, be engaged at 
the next stop, making all six speeds 
usable. 

To reduce as fer as possible the drag 
of the idling clutches, half the discs are 
pressed in a slightly wavy form efter 
hardening, grinding and lapping. The 
waves are only about 0-1 mm deep but 
are very effective in breaking up the 
surface contact on release of the clutch. 

The inner plates of the clutch 
(there are twelve or thirteen in 
number) slide on splines on a hub 
carrying an abutment plate located bv 
a shoulder on the splines. The hub 
assembly slides on splines on the shaft, 
being held against a circlin on the shaft 
by a number of prelosded compression 
springs housed in drillings in the hub. 
The clutch presser plate is also splined 
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Diagrammatic arrangement of overdrive box 
and clutch engagement sequence for all ratios 


to the hub and is operated by five bell- 
crank levers, whose horizontal ends 
are provided with rollers which are 
thrust inwards by the bevelled edge of 
an overriding clutch-operating muff. 
In the fully engaged position the 
rollers are inside the parallel bore of 
the muff and therefore exert no end 
pressure on it or on the striking collar. 
Engagement of the clutch is cushioned, 
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first by the waves on the discs, secondly 
by the elasticity of the bell-cranks, 
which are made as slender as possible, 
and finally by the yielding of the pre- 
loaded springs in the hub. These 
springs also perform a most valuable 
function in taking up any slight wear 
of the plates. No adjustment mech- 
anism, therefore, is necessary. The 
total travel for disengagement in the 
stack of discs is only about 3 mm, and 
it has been found that increased clear- 
ance leads to the discs running out of 
true and causing greater wear than 
when kept fairly snug. 

Clutch hubs are hardened by heat- 
treatment but the clutch shells, which 
are machined from heavy pressings and 
gashed to accommodate the lugs on the 
discs, are flame-hardened on the edges 
of the slots. Each shell is driven from 
its adjacent wheel by milled dogs on 
the latter entering broached notches in 
the shell. An internal groove is turned 
in both parts and a divided ring, kept 
in place by a solid ring inside it, gives 
axial connection of the two parts. 
Flame-hardening is given to the edges 
of the broached notches also. 

The general construction of the 
gearbox follows accepted practice in 
heavy-vehicle units. All three shafts 
have intermediate bearings, these 
taking the form of single-row ball 
bearings housed, in steel sleeves fitted 
to the split aluminium-alloy casing. 
The latest boxes have a parallel-roller 
bearing for the central intermediate 
shaft, this being provided with 
shoulders in both races to take the end- 
thrust set up by the helical gears. The 
idling bearings of the two pinions at 
the rear of the layshafts also have two 
rows of parallel rollers, each row taking 


Cam drum and striking gear. (View on Z-Z) 
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end thrust in one direction. These 
bearings are, of course, only subject to 
end thrust when the adjacent clutch is 
engaged and the whole assembly is 
rotating as a mass without relative 
movement between rollers and races. 
The intermediate shaft bearing, 
however, has to take appreciable end 
thrust when running at high speed. In 
Britain the successful employment of 
parallel-roller bearings taking end 
thrust in hubs and the like is familiar 
but some suspicion might be aroused 
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is, however, still fitted, as it serves to 
drive a lubrication pump. This gear- 
wheel pump delivers oil by open jets 
axially into the bores of the rear ends 
of the two layshafts, from which the 
oil is flung radially through drillings, to 
the idling roller bearings of the two 
pinions which, as already mentioned, 
revolve at exceptionally high relative 
speeds on overdrive and, therefore, call 
for special treatment. The boring in 
the upper layshaft is continued to 
supply oil to the spigot roller bearing 


\ 


Clutch-operating mechanism. (Section on X-X and scrap section on Y-Y) 


by this arrangement applied to a high- 
speed journal. It should, therefore, be 
mentioned that Continental manufac- 
turers have for years been successfully 
making helical constant-mesh gear- 
boxes in which each wheel is individu- 
ally carried in the casing by pairs of 
single-row roller journals, one of which 
takes the end thrust. There are three 
spigot bearings in the box and all are 
identical in size. They have long parallel 
rollers, caged and bearing on races 
ground directly on the components. 
As previously mentioned, reverse is 
had by a train of straight spur gears 
with the usual idler, the driven wheel 
idling on ball bearings on the lower 
layshaft and being clutched to it at will 
by a manually operated dog member. 
On railcars, in which reverse is had by 
alternative bevel gears, the reverse 
gear in the box is not required and the 
dog is omitted. The reverse gear train 


where the shaft is divided. Neither of 
the two spigot bearings on the centre 
shafts have a pumped supply, the oil 
sprayed inwards from radial holes at 
the bottoms of the meeting teeth of the 
adjacent gearwheels being found 
adequate. 

The box described has the layshafts 
arranged in a vertical plane but, where 
circumstances make it more con- 
venient, it can be mounted with the 
shafts in a horizontal plane. The oil 
pump, which comes in one corner of 
the casing, does not require re-posi- 
tioning, as it is below the oil level in 
both cases. Standing oil level is to 
within about jin of the centre line of 
the lower layshaft and sufficient agita- 
tion is set up to lubricate all the gears 
with spray. Extreme-pressure oils are 
advised and, in view of the, drag of the 
disc clutches, a lower viscosity than is 
commonly used in gearboxes is neces- 
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sary. Summer oil should be SAE 30 
and winter oil SAE 20, or even SAE 10 
in very cold climates. 


Clutch-operating gear 

In the latest version of the ZF gear- 
box the muffs of all five disc clutches 
are slid into position by yokes, split 
and secured by studs and completely 
enveloping the muffs. The yokes are 
carried by two pins each in the arms 
of the swinging striking forks and are 
liberally drilled with large holes to 
allow free oil spray access; they are 
necessarily bored full large to permit of 
the arcuate motion of the striking forks. 

The dog clutch for reverse, and for 
cutting out Ist and 2nd speeds to 
eliminate drag losses in clutch E, is 
operated by a swinging striking fork 
carrying pivoted rectangular slipper 
blocks engaged in the groove of the 
sliding member. This striking fork is 
connected by an external lever and rod- 
work to a hand lever jin the vehicle 
cab. A special groove in the change- 
speed cam drum is also connected by 
somewhat intricate mechanism, includ- 
ing a preloaded spring, to the reverse 
striking fork. It operates positively to 
disengage reverse when the cam drum 
is moved to 2nd-speed position, taking 
the hand lever with it so that when 
next changing down into Ist speed 
(which is used also as part of the 
reverse train) the reverse gear will not 
be engaged unless the driver deliber- 
ately moves the hand lever again into 
the reverse position. 

The muffs of all five disc clutches 
are operated by rollers, turning on 
needle bearings, working in cam 
grooves end-milled in the hollow steel 
cam drum which turns on two ball 
bearings. One end of the cam drum 
shaft projects from the rear of the 
box and carries an indicator disc and 
a hexagon end to which a spanner can 
be applied to turn the drum. This is 
of value in putting the box “through 
its paces” on the test bed before the 
electrical operating gear has been 
fitted; it can also be used on the road 
to engage any desired speed in case of 
failure of the electrical mechanism. 

In a normal road vehicle gearbox the 
cam drum has seven equally spaced 
stations corresponding to the six 
speeds and a neutral position, when all 
disc clutches are disengaged. A roller- 
ended locking plunger with a very 
strong spring works in seven deep 
notches in a disc secured to the cam 
drum shaft. 

In railcar applications where a fluid 
flywheel and a free-wheel, together 
with a separate reversing box giving its 
own neutral, are used, there is no 
neutral position on the cam drum, 
which has six positions only and has 
a six-notched locking disc. This has 
curved notches with sharp _ peaks 
between and performs a useful function 
in reducing the maximum load on the 
gear-changing motor. It will be under- 
stood that the first half of the move- 
ment from one speed to another pro- 
duces merely the withdrawal of one or 
two clutches, an operation which 
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requires no appreciable effort at the 
cam drum and may even supply energy 
as the roller ends of the bell-cranks 
fly outwards over the bevelled edges 
of the muffs. The small series-wound 
motor can, therefore, be safely called 
upon to compress the heavy plunger 
spring and store up energy which is 
released to assist the motor as the 
plunger roller rides over the tip of the 
peak during the second half of the 
movement, when the engagement of 
one or more clutches makes a heavy 
demand on the operating mechanism. 

Normal operation of the cam drum 
is by the electric motor driving through 
a five-stage spur reduction gear giving 
an overall reduction of 318: 1. Provision 
is made, by an external level on the box 
sliding one of the gears out of mesh, 
for disconnecting the motor in the 
event of electrical failure. 

Included in the train is a coupling 
with a bolt working in a clearance hole, 
which gives several turns backlash. 
Thus the plunger spring, when nearing 
the final position, is able to drive the 
cam drum ahead of the motor, allow- 
ing it several turns to come to rest 
under electrical braking, after the cam 
drum has stopped in any gear position. 
This removes the possibility of the 
kinetic energy of the motor armature 
taking the cam beyond the correct 
position and setting up an oscillatory 
movement. 

Final drive to the cam drum from 
the unit comprising the electric motor 
and reduction train is by a large spur 
gear housed in the reduction gear casing 
and meshing with a similar one on the 
cam drum. The spindle of the first- 
mentioned gear carries an arm working 
the contact arms of the electrical 
switchgear. The whole of the electrical 
mechanism and reduction gear forms 
an independent unit which can be 
withdrawn sideways from a facing on 
the gearbox. 


Electrical control gear 


Although the mechanism to be 
described gives neither pre-selection 
nor automatic gear-changing, its con- 
siderable complexity is more or less 
necessary for two reasons. In the first 
place it provides remote control with- 
out mechanical connections, except for 
reverse; underfloor engines, rear 
engines, or railcars with double-ended 
control can be dealt with by using a 
suitable length of 10-conductor cable. 


External and internal views of steering column control 
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Cam-drum drive 


Secondly, power operation of some 
type is in any case essential, since the 
effort of engaging the disc clutches in 
the gearbox is greater than a driver can 
conveniently exert. 

Carried by a split casing clipped to 
the steering column is a change-speed 
lever; it is normally held in a mid- 
position, extending laterally, by double 
centering springs. When moved 
forward to the limit of its travel a pawl 
attached to it moves a contact finger 
from one stud of a set of seven to the 
next. Assuming the contact finger to 
be initially on the zero or neutral 
stud, full forward travel of the lever 
will put the contact finger on the stud 
corresponding to Ist speed, energizing 
the lead controlling this speed in the 
mechanism on the gearbox. 

The engagement of Ist speed is 
effected by the electric motor, the 
motion of which is rapid at first to take 
up clearance but is automatically 
slowed down to a reduced speed to 
give a smooth final engagement. The 
driver can, of course, cushion the actual 
start by using the pedal-operated 
engine clutch, which is normally fitted 
to road vehicles; most railcar applica- 
tions include a fluid flywheel. ‘This 
is the normal procedure when starting 
from rest, but when making sub- 
sequent upward changes gear- 
box clutches are usually allowed to 
perform the whole duty. 

Only one upward step can be made 
at a time and all gears must be gone 
through to arrive at top speed. There 
is, however, nothing to prevent the 
driver from “ratcheting up” several 


reduction gearing 


gears in quick succession—the motor 
merely follows the “ instructions” as 
fast as it can. For example, while the 
vehicle is at rest with the engine 
clutch disengaged, the driver can make 
three forward movements of the lever 
in succession and then start on 3rd 
speed by letting in the engine clutch. 
A pointer on the spindle carrying 
the contact finger shows its position, 
while an indicator light shows when 
the electric motor mechanism in the 
gearbox has actually completed its 
instructions.” 

For downward changes the operation 
is similar but, for road vehicles not 
equipped with a freewheel in the trans- 
mission, the firm recommend and can 
supply a centrifugal governor, driven 
either by the engine or the input shaft 
of the gearbox. This brings into 
action a pawl inhibiting movement of 
the contact finger in a downward 
direction until engine speed has fallen 
to about 75 per cent of maximum, thus 
preventing dangerous overspeeding of 
the engine by a too rapid change down. 

On the other hand, when the main 
clutch has been withdrawn and the 
engine is idling, a switch operated by 
the pedal cuts out the special modulat- 
ing control which normally slows down 
the final engagement of the gearbox 
clutches. The speed of downward 
change is thus actually increased 
beyond normal, to enable the gear to 
be brought back to neutral as quickly 
as possible when making a stop. The 
contact finger on the steering column 
is connected to battery positive, and 
each of the contact studs numbered 0 
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A, Change-speed controller: B, Up change: C, Down change: D, Locking-paw! 


F, Battery positive connection: G, Over-run governor: H, 10-lead cable: J, Clutch-pedal switch: K, Double 


relay: L, 14-point connector: 


M, Segmental contactor: N, Modulator contactor: 


P, Modulator governor: 


Q, Change-speed motor 
Electrical control. Diagram of connections 


to 6 on the diagram, with the 0 point 
called 7 in the listing of the connect- 
ing leads, is connected to similarly 
arranged spring contacts which bear 
on two segments, separated by a 
narrow lug connected by a slip ring 
and lead 14 to the indicator lamp on 
the steering column. The segments are 
coupled to the cam drum in the gear- 
box and take up corresponding posi- 
tions. Each segment is connected 
respectively by spring contacts R1 and 
R2 to the corresponding windings of 
a double relay. 

Assume, for example, that the con- 
tact finger on the steering column is 
at O and that the lug between the 
segments is in contact with spring 
contact 0. Current will pass through 
the contact finger and the lug to the 
indicator lamp, which will show the 
driver that the gearbox cam-drum is in 
the neutral position. If the driver now 


ratchets the contact finger to position 1, 
current to 0 will be interrupted and 
will pass instead, by way of spring 
contact 1, to the lower segment and 
thence to winding R1 of the left-hand 
relay. This connects moving contact 
A to battery positive, contact B being 
earthed through the series field wind- 
ing H of the change-speed motor. 
Current then passes through the 
armature and series field, which latter 
is supplemented by a subsidiary field 
N, taking about 12 watts § and 
permanently in circuit. 

The motor then starts and revolves 
the cam drum and with it the segments 
until the lower one breaks contact with 
spring contact 1, which is left in con- 
tact with the lug supplying the 
indicator lamp. The current to Rl 
being interrupted, the left-hand relay 
contact drops, cutting off the current 
supply and short-circuiting the motor. 


IN a paper entitled “ Why Alternator 
Systems?” by A. D. Gilchrist, S.A.E. 
Preprint, August 17-19, 1953, it is stated 
that when selecting a generator size for 
a particular vehicle, the summation of 
the total electrical load in amperes is 
found to be unreliable. Therefore, it 
is recommended that the time factor 
be included by comparing the ampere- 
hour loading for all accessories with 
the ampere-hours generated within a 
given time cycle. An ampere-hour 
loading of as much as 80 per cent of 
the ampere-hours generated may safely 
be used. 

A comparison is made between a 14 
volt, 50 amp, D.C. truck generator 


system, and a 14 volt, 60 amp, rectified 
A.C, alternator system. The three main 
sections of the generator, that is, field, 


ALTERNATOR SYSTEMS 


armature, and commutator and brushes, 
may be compared respectively with the 
rotor, stator and rectifier in the alter- 
nator system. Commutation is the main 
limitation in obtaining a wide speed 
range in the generator, since low-speed 
performance requires a large number 
of turns per armature coil, with 
resultant limited brush life. The maxi- 
mum speed of the D.C. generator is thus 
about 5,000 r.p.m.; the alternator, hav- 
ing a much lower rotor current fed by 
slip rings, can be safely run up to 
12,000 r.p.m. With suitable pulley 
ratios, this may give a good full-load 
performance curve right down to idling 
speed. 

The rectifier used with the A.C-D.C. 
system is of the three-phase, full-wave, 
dry-plate selenium type. In_ the 
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Its motion is quickly arrested as the 
subsidiary field N is always energized. 

Movement of the contact finger on 
the steering column back to 0 would 
energize R2, since the spring contact 
0 is then on the upper segment, the 
right-hand relay would be energized, 
reversing the motor and bringing the 
cam drum back to neutral. 

So far the unmodulated operation of 
the gearbox has been described, with 
the electric motor running at full speed 
during the change. This would result 
in a rapid release of any gear that was 
engaged and an equally rapid engage- 
ment of the next one; the first is desir- 
able to save time but rapid engagement 
would cause excessive shock. Instead 
of Rl and R2 being directly earthed, 
they are in fact earthed through a 
sliding contact carried, but with some 
backlash, by the segment assembly, 
and sliding over a slip-ring with notches 
cut in it in between each gear position. 

When changing, say, from Ist to 2nd 
gear, the sliding contact lags behind 
somewhat and drops into the notch well 
after the midway position of the cam- 
drum. That is, when all clutches are 
fully released and the engagement of 
the next one has commenced. When 
the sliding contact drops into the notch 
the earth connection of R1 is broken 
and the relay cuts off the motor current. 

When the motor has slowed down 
considerably, a second earth becomes 
available through contact V, which is 
controlled by a_ small centrifugal 
governor P on the electric motor 
spindle, adjusted to make contact when 
the speed has dropped considerably. 

The alternative earth thus provided 
re-energises the relay R1 and the motor 
carries on to complete the engagement 
of the gearbox clutches at a speed 
which will give a smooth pick-up. 

Yet another alternative earth to the 
relay windings is provided by the 
clutch-pedal switch J. By short- 
circuiting the modulating governor and 
sliding contact, this switch allows the 
electric motor to run at full speed 
throughout a change, thus quickening 
the operation of bringing the gearbox 
to neutral when stopping the vehicle. 


D.C. system, a three-element voltage 
regulator, having a reverse current cut- 
out, is employed. This regulator also 
incorporates a load or current limiter, 
to protect the generator from overloads 
during low-gravity battery operation, 
and an ordinary vibrating-contact vol- 
tage regulator. The unit for the A.C- 
D.C system has also three functional 
elements, but the first is a load relay, 
which differs from a cut-out in having 
no series winding. It is energized 
through the ignition circuit and closes 
or opens the main D.C. load circuit 
from the rectifier. The A.C-D.C. system 
costs about 50 per cent more than the 
D.C. system at present, but the weight 
of the machine and control unit is only 
344 1b as compared with 474 Ib. 
M.I.R.A. Abstract No. 6507. 
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BODY FORM 


The Aerodynamic Aspects of Modern Styling 


N Britain, although the importance 
of aerodynamics is now more widely 
appreciated, improvements made are 
usually incidental to revised layout and 
cleaner styling. By contrast, most 
Continental manufacturers initiate new 
projects with wind-tunnel tests on 
models. Their value is illustrated by the 
Dyna 54 (drag coefficient Cx=0-21) 
which seats six on two 53 in seats and 


J.P. Milford Reid, A.F.R.Ae.S., M.S.A.E. 


height regulation, the possibility of 
obtaining an additional 3m.p.g. is 
worth intensive development. 

The standard headlamp location in 
the wings also reduces the drag saving 
of a falling bonnet profile by obstruct- 
ing air spill over the bonnet sides. The 
Jensen 541 illustrates this, the head- 
lamps projecting well beyond an 
efficient bonnet and good intake loca- 


Aerodynamic efficiency and appearance are both improved on the Porsche by the use of 
inclined headlamp glasses 


attains 81 m.p.h. fully laden on 40 
b.h.p. from an 850 cm? twin-cylinder 
engine. At 50m.p.h. it achieves 40 
m.p.g. using only 16 h.p. Acceleration to 
50 m.p.h. in ten seconds results partly 
from light weight (11 cwt) but low 
drag contributes much to reaching 75 
m.p.h, in 24 sec. Expense prohibits alu- 
minium construction in this country, 
but a steel four-seater of comparable 
shape could have similar acceleration. 

Grouping the entire transmission at 
the front permits a flat floor, so 
improving the drag coefficient besides 
eliminating chassis depth from the 
frontal area. This is equally practical 
with rear engines, and the Porsche 356 
achieves 87 m.p.h. on 40 b.h.p. from a 
1-1-litre engine and 106m.p.h. on 70 
b.h.p. with the 1-5-litre unit. On the 
Renault Frégate (Cx=0-25) indepen- 
dent rear suspension and a divided 
propeller shaft reduce height and 
frontal area, incidentally permitting 
the retention of a spiral bevel axle 
having a low friction loss as compared 
with that of a hypoid axle. 

By sloping the headlamp glasses, as 
on the Volkswagen and the Porsche, 
negligible drag is induced, whereas 
the projecting vertical lamps on the 
Triumph Sports consume several 
horsepower, because the airspeed over 
the well-rounded nose travels 50 per 
cent faster than the road speed. Mass- 
production of an inclined lens is said 
to be difficult, but with the 2ft 6in 


tion, and the air is thus directed against 
the screen corners which must have a 
large radius in consequence. This is 
more important than rake; the Simca 
Aronde was projected with a 60 deg 
screen, but tunnel tests proved that 
40 deg was better, with radiused 
corners. Compared with a design 
having separate wings, bonnet and 
headlamps, such as the M.G. 1-25-litre, 
the lower drag of the Aronde is 
revealed in average fuel consumption. 


At steady speeds from 30 to 60 m.p.h. 
the rates are exactly equal, but the 
overall averages are 29 and 34m.p.g. 
because of lower power requirements 
for accelerating and hill climbing. 

The better front end of the Magnette, 
with the elimination of wing gullies 
on the full-width body, reduces drag 
considerably, in spite of the retention 
of an upright radiator shell. Careful 
catwalk design enables this to be 
retained on a low-drag design such as 
the Bentley Continental (Cx =0-37), on 
which the headlamp installation is also 
notable. 

The low, horizontal air intake is 
more efficient, but nearly all designs 
disguise a vertical film block which 
determines the bonnet contour and 
needs a deflector plate to direct the air 
up on to the matrix. The Standard 8 
shows this, while the Triumph Sports 
reduces height by locating the filler on 
the engine instead of on the header 
tank. 

On the Frazer-Nash Hardtop, which 
has a good air intake, the front end 
incurs high drag as a result of the 
exposed wheels and also the headlamp 
mounting. Ducted cooling systems with 
low film blocks and separate header 
tanks are a probable development. 
The cooling system commonly creates 
much drag, which ducting could 
reduce or even eliminate. 

Body sides are unimportant. The 
broken wing lines of the Bentley Con- 
tinental, Jaguar Mk. VII and Magnette 
create, perhaps, 2-5 per cent more drag 
than the slab sides of the Riley Path- 
finder or Singer 1500, the mere mould- 
ings of the A.30 and Standard 8 vir- 
tually none. The B.M.W. does 28 
m.p.g. at 75 m.p.h. in spite of hollow 
sides, and 24m.p.g. at 90m.p.h. with 


The Standard Eight gains from the absence of interference drag between separate bonnet, 


lamps and wings 


28 


six passengers, due to a good nose 
shape. 

Similarly, the rear is not critical. The 
broken roof lines of the Dyna, Frégate 
and B.M.W. will be noted, but they 
are well curved in plan. Alternatively, 
a sharp cut-off may be used, as on the 
Borgward Hansa 2400, where an 
increase in base drag is cancelled by 
reducing the vortices of a tapering tail. 
This model (Cx=0-24) attains 93 
m.p.h. with a “normal” consumption of 
29 m.p.g. German normal consumption 
is measured at two-thirds maximum 
speed, fully laden, with 10 per cent 
added. 

Direct comparison between full- 
width bodies and their traditional pre- 
decessors is difficult because other 
changes are made at the same time. 
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Small fins on the rear wings of the Daimler Conquest Roadster contribute to directional 
stability 


13in el.p. tyres and 1-5 per cent 
greater area, normal consumption— 


TYPICAL Cx VALUES 


Model C, Comment 
Flat plate 1:25 For comparison 
Triumph 1800 Roadster | 0-84 Interference between separate parts 
Mayflower and Renown 0-68 Razor edges and flat panels 
Vanguard 0-65 | Bluff nose and rear 
Triumph Sports 0-61 | Open cars higher by 25 to 40 
percent. Projecting headlamps 
Triumph Sports, racing trim 0:55 | Cockpit and rear wheel enclosure, 
| no screen 
Bentley Mk. VI Saloon 0:54 | Large size, good 1/d ratio 
Humber Hawk 0-47 Full-width design , 
Nash Ambassador 0-43 | Envelope form, curved screen, 
enclosed wheels, length 
Bentley Continental 0:37 Good front, buried headlamps, 
curved screen, length. Devel- 
oped in wind tunnel 
Renault Frégate 0-25 | Developed in wind tunnel 
Borgward Hansa 2400 0:24 | Developed in wind tunnel 
Panhard Dyna 54 0-21 | Developed in wind tunnel 
Ultimate practical form 0-12 “Modified teardrop”’ 
C,y.A.V 
Drag 400 Ib 
C,.A.V® 
Drag h.p. ~ 750,000 
where Cy, drag coefficient (dimensionless) 


front area—ft? 


V airspeed—m.p.h. 


Thus 400.k 


where k form constant used in car performance calculations 
C, is used in preference to k since comparisons are easier. 


On the Mercedes-Benz 180 the same 
1-25-litre engine developing 52 b.h.p. as 
in the four-seat 170 S is fitted, Despite 
increased rolling resistance due to 


with six passengers—is lowered 14 per 
cent to 325 m.p.g. and maximum 
speed increased 5 per cent to 78-5 
m.p.h., while an 8 per cent gradient 


On the Borgward Hansa 2400 a vertical rear end increases base drag but, by reducing tift, 
the induced drag is lowered by an equal amount. To avoid a depression internally, the 
front air intake is used for normal ventilation 


can be climbed on a top ratio of 3-89: 1. 
Most Continental designs are fitted 
with an overdrive top ratio, and full- 
width designs are now being fitted 
with overdrive units in this country, to 
take advantage of the drag reduction, 
which varies between 20 and 40 per 
cent. Possible fuel savings are often 
disguised by softer tyres, increased area 
and weight and the higher performance 
obtained on the road. 

Full-width bodies are more suscep- 
tible to side winds, however, and there 
is increasing interest in fins. Various 
designs are seen on nearly all American 
designs and on the Bentley Continental, 
Daimler Conquest Roadster, and 
Bristol models. On the Pegaso Thrill 
Berlinette they extend upwards into 
the roof at the rear quarters, the object 
being to maintain laminar flow around 
the lee quarter in a cross wind. If they 
do so, performance will also benefit, 
since a car invariably travels “out of 
wind” on the road. They were deve- 
loped by Touring, the coachbuilders, 
in the’ wind-tunnel. Italian body 
builders frequently test high perform- 
ance designs for function as well as 
beauty. 

Ventilation and wind noise problems 
are increasing with the closer airflow 
past the windows with better front 
ends and curved windshields. Open 
windows cause draughts, and on some 
well-sealed bodies, an organ pipe 
resonance of about 10c.p.s. occurs 
which is most unpleasant. Hinged front 
ventilators cause whistling and create 
a depression which attracts dirt and 
fumes. The ultimate solution appears to 
be fixed windows and ventilation by 
means of a ramming front intake with 
thermostatically controlled heating. 

Aerodynamic lift is another problem 
of growing importance. Forces of over 
300 lb have been recorded at top speed 
on several fast cars. The effect on 
steering differs with the geometry. On 
the Allard models, the camber change 
is clearly visible at speed, while on the 
Daimler Conquest the _ steering 
becomes lighter because castor is 
reduced. Normal design evolution has 
thus produced numerous aerodynamic 
problems needing better understanding 
and rapid solution if progress is not to 
be retarded in the production of really 
low-drag automobiles with the 
immense advantages in performance 
and economy which they confer. 
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DODGE 7 TON TRUCK CHASSIS 


A Vehicle of British Design Powered by the Perkins 
R6 Diesel Engine 


7 ton truck chassis has been 
effected entirely at the factory at 
Kew, Surrey, and of all the major com- 
ponents, only the gearbox bears much 
resemblance to its American counter- 
part. With a drop side, timber body, 
the kerb weight of the vehicle is only 
3 tons 145 cwt. Therefore, it can almost 
be termed a light 7 tonner; for, unlike 
most other diesel engined chassis 
designed for this load capacity, it is not 
intended for operation at the gross 
maximum legal limit, which is 12 tons 
for four-wheelers, but at a gross vehicle 
weight of 25,000lb. The dry weight 
of the chassis and cab alone is 6,542 lb, 
while that of the engine and flywheel 
is 9141b, and the gearbox and clutch 
weigh 229 lb. In the untrimmed, white 
condition, the cab weighs 658 lb. 
When the vehicle was first intro- 
duced at the last Commercial Motor 
Show, it was powered by a petrol 
engine; however, the Perkins R6 unit 
is now fitted. This 5-56 litre, diesel 
engine was fully described in the 
October 1953 issue of Automobile 
Engineer. It develops 108b.h.p. at 
2,700 r.p.m., and the maximum torque 
is 240 lb-ft at 1,600 r.p.m. In the Dodge 
truck installation, an exhauster is driven 
in tandem with the injection pump. 
An engine installation angle of 
2deg 54min from the horizontal has 
been adopted, and considerable care 
has been taken to isolate the chassis 
frame from engine vibrations. The rear 
mounting for the power unit is similar 
to that employed in the Perkins P6 
installation in some of the earlier Dodge 
designs, and it was illustrated on page 
89 of the March 1953 issue of Auto- 


design of the new, Dodge 


SPECIFICATION 


TRANSMISSION: Borg and Beck, single 
dry plate clutch, type 13AS, 13in 
diameter. Gearbox, five forward speeds 
and one reverse. Ratios, top 1:1, 
fourth 1-478:1, third 2-395:1, second 
4-38:1, first 7-58:1 and reverse 7-51:1. 
Propeller shaft, Hardy Spicer type 1510. 
REAR AXLE: Fully floating type, with 
hypoid pinion and banjo casing. Ratio, 
with standard axle, 6-66:1; with 
optional extra, spiral bevel, two-speed 
axle, 5-625:1 and 7-824:1. 
SUSPENSION: Through axle, and semi- 
elliptic springs front and rear. 

SHOCK ABSORBERS: 1% in diameter, 
direct acting units may be fitted at the 
front as optional extras. 

STEERING: Marles, cam and double 
roller. Ratio 24:1. 44 turns from lock 
to lock. Turning circle 55 ft. 

BRAKES: Girling 2LS front, and high 
centre lift 2LS type with external 
cylinders at the rear. Mechanical hand 
brake operates rear brakes. Vacuum 
servo assisted foot brake control. 
Drum diameter, front 16 in, rear 154 in. 
Shoe width, front 3in, rear 44 in. 
Shoe area, front 184-4 ir*, rear 
253:2 

TYRES: 9-00 « 20-00, 12 ply. Pressure, 
front 75 lb, rear 90 lb. Pierced steel 
disc type wheel with B6.5 20 wide 
base rims, 5-6 in offset. 

DIMENSIONS: Wheelbase 14 ft 34 in. 
Track, front 5ft 6in, rear 5 ft 7} in. 
Ground clearance 10-68in. Overall 
length 23ft 64in, overall width 
7 ft 442 in over the rear tyres, overall 
height 7 ft unladen. Height 
unladen of top of frame from ground, 
2 ft 92 in at rear of chassis. Dry weight 
6,542 Ib. Engine dry weight 914 Ib. 
Cab weight, white, 658 1b. Gearbox 
and clutch weight 229 Ib. 


mobile Engineer. On each side of the 
clutch housing is bolted the centre 
plate of a rubber-to-metal bonded, 
double sandwich arrangement. The 
outer plates, of course, are attached to 
the frame. This sandwich unit is 
vertically positioned in a_ transverse 
plane so that the engine is relatively 
free to move under the influence of the 
torsional vibrations, which are reacted 
by the rubber in shear. Fore and aft 
motion is more positively resisted by 
the rubber in compression. Limit-stops 
are incorporated at the top of each 
sandwich unit to restrict the amplitude 
of torsional vibration. 

At the front, two rubber-to-metal 
bonded, double sandwich units are 
again employed, but the conventional 
V-arrangement has been adopted. 
These units are low down on each side 
of the engine, and they are positioned 
in such a way that lines drawn, from 
their cenires, perpendicular to their top 
plates would intersect approximately 
on the axis of oscillation of the power 
unit. Heavy steel plates bolted to the 
frame front cross member are shaped 
so as to extend over each sandwich 
unit to act as rebound stops. The 
advantage of using double rubber sand- 
wich type mountings instead of single 
ones is, of course, that a relatively large 
thickness of rubber can be used to give 
adequate flexibility in shear without 
there being any danger of instability or 
excessive bulging of the rubber, due 
to compression, between the upper and 
lower plates. 


Clutch and gearbox 
A Borg and Beck, 13in diameter 
single dry plate clutch with a spring 


The cab of the Dodge 7 ton truck is carried on six rubber mountings on the frame eae 
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centre is employed. It has woven 
asbestos linings on Borglite segments, 
the friction lining area being 152 in?. 
Sixteen pressure springs are fitted and 
their compression load when assembled 
is 2,640lb. A ball thrust bearing is 
employed in the clutch actuating 
mechanism, and the whole unit is 
enclosed in a B.S.1452 grade 17, cast 
iron bellhousing bolted to the front 
face of the gearbox. 

The dry weight of the gearbox is 
249 lb with, and 1881b without, the 
bellhousing. Five forward speeds and 
one reverse are obtainable, and all are 
of the crash type. Many operators con- 
sider that synchromesh gears are un- 
desirable in commercial vehicles. There 
are a number of reasons for this: 
firstly, it reduces the cost of the unit, 
second, it increases reliability and 
reduces the amount of. servicing 
needed, and third, the drivers of this 
class of vehicle generally are extremely 
experienced and have the skill necessary 
to effect gear changes without the 
slightest difficulty. The primary, fourth 
and third speed helical gears are of the 
constant mesh type and are engaged by 
means of toothed clutches. Second gear, 
and the combined first and reverse 
gear are of the straight spur type, and 
slide on the mainshaft to engage the 
appropriate layshaft and idler gears. 

A B.S.1452 grade 17 casting forms 
the gearbox casing. The front and rear 
covers, which retain both the main- 
shaft bearings and also the rear bear- 
ing of the layshaft, are of cast iron, 
while the covers on each side of the box 
and the domed cap over the front 
bearing of the layshaft are of pressed 
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Rubber-to-metal bonded, double sandwich units are employed for the front mountings 
of the engine 


steel. Another B.S.1452 grade 17 cast- 
ing forms the top cover and houses the 
selector rods and striker mechanism. 
The unit holds 9 pints of oil, and 
S.A.E. 90 grade is recommended. 

The En 36 primary shaft is integral 
with the primary gear. Its front end, 
where it spigots into the tail end of 
the crankshaft, is ?in diameter, while 
it is 14in diameter over the splines 
for the clutch centre member, and the 
spline depth is 0-15 in. Immediately to 
the rear of the splines is a ljin 


diameter portion, and behind this, an 
oil return scroll is machined on the 
shaft. In cross section, this scroll is 
similar to a buttress-type thread and it 
works in an extension of the front 
cover, or mainshaft bearing retainer. Its 
diametral clearance is 0-006in to 
0-012 in. 

A snap ring in a groove round the 
outer race of the ball bearing support- 
ing the primary shaft is clamped 
between this front cover and the front 
wall of the gearbox. The inner race of 
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this bearing is carried on a 55mm 
diameter, shouldered portion of the 
shaft immediately in front of the 
primary gear, and js retained by a ring 
nut tightened against its front face. 
This bearing is lubricated partly by 
splash from inside the box and partly 
by oil centrifuged out of the mainshaft 
spigot bearing which is in a counter- 
bore in its rear end. Two, #zin 
diameter holes are drilled to carry the 
oil from inside the counterbore to the 
front face of the shoulder immediately 
in front of the ring nut. From here, it 
is flung outwards, between the ring nut 
and front cover, to the bearing. 

The mainshaft 
front spigot bearing 
is of the needle roller 
type. Its outer race 
is formed by the 
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the outer member of the clutch engages 
the inner member, which is formed on 
the rearward extension of the third 
speed gear. On the other hand, when 
it is slid to the rear, the gear engages 
the second speed pinion on the lay- 
shaft. The ends of the gear and pinion 
teeth are rounded to facilitate engage- 
ment, 

The mainshaft third speed gear runs 
on a ly« in long needle roller bearing; 
the outer race is formed by the 2,% in 
diameter bore in the gear boss and the 
inner race is the shaft, which at this 
point is 1%{ in diameter. A } in thick, 
En 33 thrust washer is housed in a } in 
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Pitch Diametral Gear 
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at the rear has a pitch circle diameter 
of 2-857 in and, when fourth speed is 
selected, it engages teeth machined in 
a forward extension of the fourth speed 
gear; that at the front has a pitch circle 
diameter of 2-285in and, when it is 
slid into another toothed outer member 
formed in the rear end of the primary 
gear, transmits the direct top speed 
drive. On all clutches, the leading ends 
of the teeth are rounded to facilitate 
engagement, and all except three teeth 
grouped together are relieved, by 0-014- 
0-016 in, on the face opposite to the 
thrust side. This obviates the neces- 
sity of having to maintain close toler- 
ances on the spacing 
of the teeth, except 
the unrelieved ones, 
and facilitates en- 
gagement. 


1j in diameter coun- ——s pitch | thickness | Material The En 36 lay- 
terbore in the shaft is 2 in diameter 
primary gear while Primary gear 3 in 7/9 1 4 in En 36 at the front where 
its inner race is Mainshatt gears; the layshaft gear, and 
formed by the 1, in 4th speed 3-857 in 7/9 1} in En 34 fourth and third 
diameter front end of 3rd speed 4-964 in 7/9 1 yy in En 34 speed gears are 
the En 34 shaft. The 2nd speed 6 rt. 3 in 6/8 1 ym in En 34 keyed on. These 
rollers are of 0-95-1-1 speeds 6/8 ig in three gears are re- 
per cent carbon steel. gear 6°5 in 7/9 | Base | tained by a circlip 
Phis bearing is lubri- 4th speed 5-643 in 7/9 1% in En 34 in a groove immedi- 
cated by oil forced 3rd speed 4-536 in 79 1 in En 34 ately in front of the 
through two 4 in 2nd speed 3-186 in 6/8 1 fy in En 36 layshaft gear. At the 
diameter holes drilled Ist speed 2-02 in 6/8 1 in En 36 centre, where the 
radially from the roots Reverse — 2°55 in 6/8 1 in En 36 reverse and second 
of the gear teeth into Reverse idlers 3-95 in 6/8 1 in | En34 speed gears are 
the counterbore. and 3°53 in formed integrally 

Supporting the with the shaft, the 
other end of the diameter is stepped 
shaft is a ball bearing housed in the deep annular recess in the rear end up to 2s in diameter. Behind 


rear wail of the gearbox. The outer race 
of this bearing is located axially by a 
snap ring in a groove round its peri- 
phery. This ring is clamped between 
the bolted on cover and the gearbox 
end wall. A rearward extension of the 
cover houses a leather oil seal, of the 
spring-loaded lip type, which bears on 
the boss of the companion flange for 
the universal joint. This flange is 
splined on to the shaft. The outside 
diameter of the splined portion of the 
shaft is 1}in and the spline depth is 
0-08in. A_ slotted nut on the lin 
diameter tail end of the shaft pulls 
the flange boss against the speedo gear. 
The front face of this gear bears 
against the inner race of the ball bear- 
ing, and clamps it against a shoulder in 
front of the 40mm diameter portion 
of the shaft, on which it is carried. 
Thus, axial location of the mainshaft 
assembly is effected by this rear 
bearing. 

Immediately in front of the rear 
bearing, the 2} in diameter mainshaft is 
splined to a depth of jin. Sliding on 
these splines are the combined reverse 
and first speed gear, and the second 
speed gear. The groove for the selector 
fork for the first and reverse speed gear 
is formed round the front end of the 
gear boss, while that for the second 
apeed gear is at the rear of its boss. A 
forward extension of the second speed 
gear forms the outer member of a 
toothed clutch, the pitch circle diameter 
of which is 3-428 in. When the gear is 
moved forwards by the selector fork, 


of the gear boss and interposed between 
the gear and the splined portion of the 
shaft. Another washer of the same 
material and thickness is interposed 
between the ends of the third and 
fourth speed gears. This washer is 
assembled on to the shaft from the 
front and bears against a shoulder at 
the front of the journal for the third 
speed gear. 

A needle roller bearing, +i in long, 
carries the fourth speed gear. However, 
in this case, although the outer race is 
formed by the 2;% in diameter bore of 
the gear boss, the inner race is a 
separate, case hardened, En 34 sleeve 
round the 1}in diameter shaft. This 
sleeve is fitted so that the splines on 
the shaft may run out inside it with- 
out interfering with the bearing. Its 
outside diameter is 2s; in and it is 
located against rotation by a shouldered 
dowel. The larger diameter end of 
the dowel registers between two splines 
on the shaft and the smaller diameter 
portion is in a hole in the bush. There- 
fore, it cannot slide into the bush and 
jam the bearing. The whole assembly is 
retained by another jin thick thrust 
washer and a snap ring in a groove 
round the splined front end of the 
mainshaft. 

Sliding on these splines, which are 
1-604 in outside diameter by } in deep, 
is the En 34 inner member of another 
toothed clutch. Two rows of teeth are 
machined on the En 34 inner member 
of this clutch, and between them is the 
channel for the selector fork. The row 


these two gears, the shaft diameter is 
stepped down to where the 
bottom speed gear is also integral with 
the shaft. 

At the extreme front end, the lay- 
shaft is carried in a roller bearing. The 
outer race is pressed into its housing in 
the front wall and the inner race is 
formed by the shaft, which at this point 
is turned down to 1%} in diameter. A 
domed, pressed-steel cap seals the 
outer end of the bearing housing in 
which is machined a groove for a 
circlip that retains the cap. Immediately 
behind the bearing is a chip-shield 
pressed on the shaft. 

The rear end of the shaft is turned 
down to 1; in diameter to carry the 
inner race of a ball bearing. This bear- 
ing is housed in the end wall of the 
gearbox, and its outer race is retained 
by a snap ring in a groove round its 
outer periphery. The snap ring is 
clamped between a_ bolted-on rear 
cover and a split, steel spacer-ring 
interposed between it and the wall of 
the gearbox. The inner race of the 
bearing is retained by a }4in thick 
plate pulled against its rear face by 
two j in diameter set bolts screwed into 
the end of the shaft. Wire is used to 
lock the two bolts together, although 
the tendency for them to work loose 
is not so great as it might be if only 
one bolt, screwed axially into the shaft, 
were employed. All the teeth of the 
helical gears are at a helix angle of 
23 deg 12 min 57sec. Other data con- 
cerning the gears is given in the 
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accompanying table. 

A lin diameter, En32 spindle 
carries the two, reverse idler gears. 
These gears are hobbed one at each end 
of a sleeve which is carried on needle 
roller bearings running directly on the 
spindle. tubular distance piece 
separates the bearings, the centres of 
which are approximately 4} in apart. 
The rear end of the spindle is carried 
in the end wall of the gearbox, to which 
is bolted a locating plate that registers 
in a groove machined chordwise in the 
periphery of the spindle. The front 
end of the spindle is spigoted into a 
boss on the side wall of the box. 
Engagement of reverse gear _ is 
effected by sliding the mainshaft gear 
to engage the idler gear at the rear end 
of the sleeve. The gear at the front 
end is in constant mesh with another 
on the layshaft. 

Three En 32 selector rods are posi- 
tioned side by side in the top cover 
of the gearbox. Each rod is carried in 
three bosses, the intermediate one 
housing the gear lock and _ interlock 
devices. The gear lock is a simple 
spring-loaded ball arrangement, seating 
in a circular section, transverse groove 
machined chordwise on the periphery 
of each rod. An interlock mechanism 
of conventional form is employed. Two 
balls on each side of the centre rod are 
positioned with their centres in line 
with the axis of a short pin in a hole 
drilled diametrically through the 
centre rod. The balls each register in 
a groove in the adjacent rod. When 
one of the rods is moved to select a 
gear, it unseats the ball that registers 
in its groove and forces the other balls 
and the pin sideways to register in 
grooves in the other two rods, thus 
locking them in position. 

The selector and striker forks are of 
En 8. They are assembled on to the 
rods and secured by set screws carried 
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radially in their bosses and locked by 
wire. A spring loaded plunger operat- 
ing in the striker fork for bottom and 
reverse gear forms the baulk. It is not 
necessary under normal driving con- 
ditions to use bottom gear, which is 
employed only in unusually difficult 
circumstances, such as starting on 
exceptionally steep hills. 


Back axle 

A Hardy Spicer propeller shaft trans- 
mits the drive to the rear axle. It is 
supported near the centre by a self- 
aligning, double-row ball bearing, 
bolted directly to one of the inter- 
mediate cross members of the frame. 
The front portion of the shaft is 2} in 
diameter and 54%) in long, while the 
dimensions of the rear portion are 3 in 
diameter by 62{iin long. Needle 
roller universal couplings are employed 
throughout and the sliding joint is 
incorporated at the front end of the 
rear portion of the shaft. 

The rear axle is of the fully-floating 
type with a hypoid pinion, and is 
enclosed in a banjo-type casing. ‘The 
final drive ratio is 6-66:1. This axle, 
complete with wheels, tyres and brakes, 
weighs 764lb dry. Operators who 
require a two-speed axle may have an 
Eaton 16,500 unit which is supplied as 
an optional extra. Its final drive ratios 
are 5-625:1 and 7-824:1, and it weighs 
931 1b dry. 

In the standard, single speed axle, 
the gear carrier is of malleable cast iron. 
Sixteen, {in diameter B.S.F. set-bolts 
secure the banjo casing to the carrier, 
and a pressed steel cover is welded on 
at the back. The oil capacity of the unit 
is 10 pints, and S.A.E. 90 grade hypoid 
gear oil is specified. 

There are six teeth on the crown 
wheel pinion, which is integral with its 
En 36 shaft. This shaft is straddle 
mounted between two opposed taper 


An Eaton 16,500 two-speed axle, shown here in a chassis on the production line, can be 


supplied as an optional extra 


roller bearings at the front, and one 
plain roller bearing at the rear. Its 
axis is Offset 1} in below that of the 
crown wheel, and jin to the right- 
hand side of the plane in which are 
the axes of the differential pinion 
spider arms. The shaft diameter, where 
it carries the taper roller bearings, is 
2in and the bearing centres § are 
approximately 1} in apart. Their outer 
races are carried in a separate steel 
housing into which they are assembled 
from each end. This housing is 
spigoted into the nose of the gear 
carrier casting and secured, together 
with a malleable iron end plate, by six 
«in diameter set bolts. A DA type 
oil seal is housed in the end plate, 
which is spigoted into the front end 
of the bearing housing. 

This oil seal bears on the boss of the 
universal joint flange which is splined 
on the front end of the shaft. The 
whole assembly, comprising the com- 
panion flange, the roller bearings and 
the jin long distance tube which 
separates their inner races, is pulled 
against the hypoid pinion by a slotted 
nut and washer on the end of the shaft. 
Adjustment to the axial position of the 
pinion is effected by means of shims 
interposed between the nose of the 
gear carrier and the flange round the 
bearing housing. The bearing pre-load 
is controlled by shims between the 
tubular distance piece and the inner 
race of the front taper roller bearing. 

The outer race of the support bear- 
ing at the rear end of the shaft is 
housed in a boss cast in the gear 
carrier. It is retained by a jin 
diameter bolt and nut and two plain 
washers. This bolt is passed through 
the bearing housing boss, and pulls 
the washers, which are of such a size 
that they extend over the periphery 
of the housing, against the front and 
rear faces of the outer race of the 
bearing. The rollers run directly on 
the front extension of the pinion shaft 
which is ground to 1-416 in diameter. 

An En 36 stamping forms the crown 
wheel, which is spigoted on to the 
inner face of a flange formed round the 
cage and secured by twelve js in 
diameter, special bolts. ‘To one side 
of the pinion, the crown wheel is sup- 
ported by a phosphor bronze thrust 
pad. This pad is of thimble shape and 
is mounted on the jin diameter 
shouldered end of a 1} in diameter strut 
which is a push fit in a hole in the 
boss on the side of the gear carrier. 
Round the outer end of the strut is a 
‘« in thick flange drilled for the four 
4 in diameter set-bolts which secure it 
to the gear carrier. Between the flange 
and the gear carrier are shims by 
means of which the axial location of 
the thrust pad assembly is adjusted. 

Two 40 ton, carbon steel stampings 
are bolted together to form the differ- 
entiai cage. It is carried in two taper 
roller bearings, one on each side, spaced 
with their centres approximately 9} in 
apart. Registering against the outer face 
of each of these caps are two projec- 
tions on the gear carrier casting. The 
inner races bear against shoulders on 
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A straddie-mounted hypoid pinion is employed in the single-speed rear axle 


the cage and the outer races are 
retained in their housings in the gear 
carrier by bolted-on caps. The bearing 
pre-load and the mesh of the crown 
wheel and pinion are adjusted by 
means of distance washers between the 
outer races of the bearings and 
shoulders in their housings. 

Inside the cage, four 2} in diameter 
differential pinions are carried on the 
jin diameter arms of a 4} per cent 
nickel steel spider. The pinions are of 
34 per cent nickel chrome steel, and are 
case hardened. Their spherical outer 
faces bear directly in the cage and three 
drillings from the roots of their teeth 
feed oil into their journal bearing 
surfaces. 

The 4s in diameter differential gears 
are splined on to the ends of the half 
shafts and their 2} in diameter bosses 
bear in the differential cage for a length 
of about 1 ys in. Interposed between the 
outer face of each gear and the cage 
is a diameter by in _ thick, 
phosphor bronze thrust washer. The 
length of tooth engagement between 
the differential pinions and gears is 
1} in. 

Raised on the periphery at the inner 
end of each En 24 stamped half shaft 
are the splines that carry the differential 
gears. Their outside diameter is 2 in, 
and the root diameter is lg in. At the 
outer end of the shaft, the driving flange 
is upset and secured to the hub by 
eight 4in diameter set bolts. The axle 
casing is divided at the centre to form 
the banjo. At the points where it 
divides it is of rectangular section, 3} in 
wide by 4} in deep, and its wall thick- 
ness is } in. At its outer end, its overall 
cross sectional dimensions are 3} in by 
3} in. 

A 0-45 per cent carbon steel stub 


axle, on the inner end of which is up- 
ended the brake back-plate carrier 
flange, is projection welded to the axle 
casing. The hub assembly is carried on 
two taper roller bearings on the stub 
axle and is secured by two ring nuts 
between which is a tab washer. One 
nut is tightened against the inner race 
of the outer bearing and the other nut, 
together with the tab washer, is used 
solely for locking purposes. The outer 
race is pulled against a snap ring in 
the bore of the 0-3 per cent carbon 
steel hub in which it is housed. A 
domed pressed steel cap in the outer 


Arrangement of the single-speed axle and rear suspension 


end of the hub retains the grease and 
prevents the ingress of foreign matter. 
The outer race of the inner roller 
bearing is assembled. into the hub from 
the other end and its inner race is 
pulled against a shoulder on the stub 
axle. Also carried in the inner end of 
the hub, and bearing on the stub axle 
which is 344 in outside diameter at this 
point, is a leather oil seal of the spring- 
loaded lip type. At the inner bearing, 
the outside diameter of the stub axle 
is 3}in while at the outer one it is 
2% in. Its inside diameter is 2} in. 
Immediately inboard of the oil seal, 
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a cupped thrower ring is pressed on 
to the stub axle. It is shrouded by a 
pierced, cupped pressing spigoted into 
the hub, which is peened over the edge 
of the shroud to retain it. This press- 
ing forms the trap from which any 
lubricant that may pass the seal is 
drained away through drillings in the 
hub flange. Chromium alloy, cast iron 
brake drums are spigoted on to the 
hub flange and secured by countersunk 
set bolts. Eight { in diameter, alloy steel 
studs, together with spherical seating 
nuts, secure the wheels. These studs 
have collars formed round them 
approximately mid-way between their 
ends, and their shanks are serrated 
immediately inboard of the collar to 
locate them against rotation in the holes 
in the hub flange into which they are 
pressed. The collars are pulled against 
the flange by nuts on the inner ends of 
the studs, and they locate the brake 
drum. Their front faces are of conical 
shape to form a seating for the wheel disc. 


Suspension 

At the rear, conventional two-stage, 
semi-elliptic springs are employed. 
They are 54 in long and are of silicon- 
manganese-steel. The primary section 
of each spring has eight leaves, jin 
thick, while the secondary section has 
seven leaves, 1% in thick. All are 3 in 
wide. At each end of the spring, the 
second leaf is extended partly round 
the eye so that, if the top leaf should 
break, there is less chance of the whole 
unit collapsing. The bump stops are in 
the form of rubber blocks underneath 
the frame side members, and they 
bear directly on the axle when it moves 
to the full bump position. 

To the fully laden position, the 
deflection is 4-115 in and to full bump 
it is 6-865 in. Up to a load of 1,600 lb, 
the spring rate is 2-58in/ton. This 
gives a normal periodicity of about 
92-6 cycles per minute. At higher loads, 
when the secondary spring comes into 
operation, the rate is 0-767 in/ton. The 
unsprung weight of the rear axle with 
the springs, and four wheels and tyres, 
is 1,996 lb. 
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A three-washer type bearing between the swivel pin knuckles takes the thrust 


The front eye of the rear spring and 
the shackle at the back are carried in 
malleable iron castings riveted on to 
the outer face of the frame side 
members where they are supported by 
cross members. The pins are 1} in 
diameter and are of a steel containing 
0-15 per cent carbon, 0-3 per cent 
silicon, 0-5 per cent manganese, 0-07 per 
cent sulphur and 0-07 per cent phos- 
phorus. At the centre, the spring is 
mounted on stamped En 3 plate welded 
on top of the axle. It is held down by 
two {in diameter U-bolts, of 50-55 ton 
steel. 

For the front suspension a conven- 
tional Elliott type, through axle and 
semi-elliptic spring arrangement has 
been adopted. Direct acting, 1jin 
diameter by 6}in_ stroke, shock 
absorbers may be fitted, if required, by 
the customer. The swivel pin angle is 


Simple, semi-elliptic springs are employed for the front suspension 


6 deg and the castor and camber angles 
are each I}deg. A toe-in of jin to 
is in is specified. The unsprung weight 
of the axle, springs, wheels and tyres 
is 1,015 lb. To the fully laden position, 
the wheel deflection is 2-54 in, while to 
full bump it is 5-665in. The front 
end rate is 2-083 in/ton. This gives a 
periodicity of 118 cycles per minute. 

Silicon-manganese-steel springs are 
employed, and their length between 
eye centres is 45 in. Each is 2} in wide 
and comprises fourteen leaves, 1s in 
thick. The eye at the front and the 
shackle at the rear are carried on 1 in 
diameter pins in malleable iron castings 
riveted to the frame side member. 
These pins are of the same material as 
those employed on the rear suspension. 
Between the front pair of castings, the 
frame is well supported by the front 
cross member. However, it has not been 
possible to place the cross member 
immediately between the shackle 
brackets; instead, it is positioned 
approximately 6in further forwards, 
and passes under the engine. The bump 
stops are blocks of rubber, which are 
mounted under the side frames and 
which bear on the spring saddles. 

An _I-section, En 16 axle _ is 
employed. At the centre, it is approxi- 
mately 34in deep by 2}in over the 
flanges. The web thickness is } in, and 
the flanges also are approximately } in 
thick. Immediately outboard of the 
spring seating pads, which are integral 
with the remainder of the forging, the 
axle is upswept, approximately 5 in, to 
the boss that carries the swivel pin. 

The swivel pin is of Ubas, bright 
steel bar, 1-390 in diameter. Machined 
on its periphery, approximately mid- 
way between its two ends, is a flat 
against which is registered the }in 
diameter cotter pin that is carried in 
the boss to locate it. The Jength of the 
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The bracket for the hand brake is mounted onaframe cross member 


boss is approximately 3} in, and the 
Clevite bushes in the two knuckles, 
one above and the other below it, are 
each ljin long. A Compo, three- 
washer thrust bearing is interposed 
between the bottom face of the boss 
on the axle and the lower knuckle, and 
a cupped steel shroud is fitted over the 
thrust bearing to protect it from foreign 
matter, The outer pair of thrust 
washers is of manganese bronze and 
the inner one is of case hardened mild 
steel. 

A »» in diameter axial hole is drilled 
about 1} in deep in each end of the 
swivel pin. The outer ends of these 
holes are counterbored and tapped to 
receive grease nipples, which are 
passed through holes in the centres of 
cupped steel retainers for the rubber 
rings that form the grease seals. These 
rings seat round the ends of the 
bushes, which project about } in beyond 
the outer faces of the knuckles, and the 
nipples pull the retainers against the 
projecting ends of the swivel pin. 
From the axial drilling at each end, 
grease passes through a radial hole to 
a groove extending about half-way 
round the bearing surface, mid-wav 
between the ends of the bush. One end 
of the groove is turned upwards and 
the other downwards to spread the 
grease over the whole length of the 
bearing. The upward turned end of 
the groove in the lower bearing breaks 
out at the end of the bush to pass the 
lubricant to the thrust washers. This 
feature is retained in the top bearing 
for the sake of interchangeability. 

An En 16T stub axle knuckle forging 
is employed and the wheel is carried 
on two taper roller bearings. At the 
inner bearing, the stub axle is 2 in 
diameter while at the outer one it is 
diameter. The bearings are 
assembled into each end of the 
malleable cast iron hub, in which there 
are shoulders to locate the outer races. 
The whole assembly is secured by 
means of a slotted nut on the lin 
diameter threaded end of the stub axle. 
This nut is tightened against a } in 
thick washer, which is of such a 
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diameter _ that 
should failure of 
the bearings occur, 
the wheel cannot 
come off, and this 
washer pulled 
against the inner race 
of the outer bear- 
ing. At the oppo- 
site end of the hub, 
the inner race of 
the other bearing is 
pulled against a 
distance ring, the 
inner periphery of 
which is shaped so 
as to clear the fillet 
at the junction of 
the stub axle with 
the brake back plate 
carrier flange. The 
radius of the fillet 


is } in. 
A leather oil seal, 
of the spring- 


loaded lip type, bears on the outer 
periphery of the distance ring, and is 
housed in an extension of the hub. 
Round this extension is formed a collar 
of triangular section, to act as a 
thrower. Should any lubricant pass the 
seal, it is flung off the thrower and into 
a dished steel trap bolted to the brake 
back plate. This back plate is spigoted 
and bolted to its 4in thick, carrier 
flange round the stub axle forging. The 
cast iron brake drum is spigoted on a 
flange round the hub and secured in a 
manner similar to that described for 
the rear axle. 


Steering and brakes 

Marles, double-cam-and-roller type 
steering gear is employed. It is bolted 
to the frame at a point adjacent to the 
end of the front cross member. The 
ratio is 24:1, and gives 4} turns of the 
20 in diameter wheel from lock to lock. 
On full lock, the angle of the inner 
wheel is 40 deg while that of the outer 
one is 31 deg. This gives a turning 
circle of 55 ft. 

A conventional steering layout, com- 
prising a drag link to the steering arm 
on one wheel, and a track rod, has been 
adopted. A stamped En 16 drop arm is 
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employed and it has an effective length 
of 9in. The drag link is 1} in diameter 
by 6S.W.G. tube, and its centre-to- 
centre length is 15 in. An En 16T steer- 
ing arm, which has an effective length 
of 9 in, is secured by two, } in diameter 
B.S.F. bolts spaced 31% in apart on each 
side of the top knuckle on the stub axle 
forging. 

The 74in long, En16T track rod 
arm at each wheel is secured by two 
bolts to the lower knuckle of the stub 
axle forging These bolts are iin 
diameter and their axes are spaced 33 in 
apart. The track rod is 1} in diameter 
by 6S.W.G. steel tube and its centre- 
to-centre length is 564in. All the end 
fittings used on the drag link and track 
rod are 1} in diameter ball joints of the 
self adjusting type screwed into the 
split ends of the tube. After adjustment 
has been effected, clamping rings are 
tightened round the split ends of the 
tubes by {in diameter bolts and nuts. 

Girling brakes are employed. Two 
leading shoe units are fitted both at 
the front and at the rear. Whereas the 
brakes at the front have internal 
cylinders, those at the back are of the 
high-centre lift type, and have external 
cylinders. Their drum diameters are 
16in and 15}in_ respectively. The 
width of the front brake shoes is 3 in 
while that of the rear is 4! in, and the 
shoe lining areas respectively 
184-4 in® and 253 in? per brake. 

The brake pedal is carried on a 2 in 
long, Oilite bush at one end of the { in 
diameter, En 6, bright mild steel pivot 
pin. On the other end of the pin is 
the clutch pedal, also on an Oilite bush; 
and between the two is a cast boss, 
bolted to the frame side member. The 
pin is assembled into this boss and 
locked by a dowel ended bolt screwed 
radially into the boss and registering 
in a hole in the pin. Each pedal is 
retained by a split pin and washer at 
the adjacent end of the pin. 

A brake pedal lever-ratio of 4:1 has 
been adopted, and the length of travel 
is 8in. This pedal is connected by 
means of a iin diameter rod, with 
adjustable fork-ends, to one of two 
eyes on a pendant lever on a short, 
tubular cross shaft. The two eyes are 


Arrangement of the Clayton Dewandre servo unit and brake control pedal 
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To allow for the relatively large amplitude of motion of the engine on its mountings, roller socket end fittings are employed at each end 


incorporated to make the lever common 
to both left and right hand drive 
vehicles. The cross shaft is 11% in out- 
side diameter by jin inside diameter 
and 3{2in long, and is carried, on a 
pin, between the lugs of a malleable 
iron bracket bolted to the frame side 
member. A plain lever, which is up- 
standing at the other end of this shaft, 
is connected by means of an adjustable 
fork-end to the Clayton Dewandre, 
175mm bore, brake servo unit. 

A conventional hand brake lever is 
mounted on a bracket on a frame cross 
member immediately to the rear of 
the gearbox. Its lever-ratio is 7-32: 1. 
A fork end, screwed on to a jin 
diameter rod, is pinned to the lower 
end of the lever. At the centre of the 
rod. support is afforded by an Oilite 
bush in a rubber grommeted hole in 
the cross member carrying the inter- 


of the rod connected to the clutch pedal 


mediate bearing of the propeller shaft. 
The function of the grommet is to 
allow for vertical motion arising from 
the action of the pendant lever that 
supports the rear end of the rod. 

This lever is pivoted on a bracket 
on the cross member immediately in 
front of the axle, and it also carries 
another rod connecting it to the pivoted 
and swinging link compensator, bolted 
to a bracket on the axle. The compen- 
sator is pivoted or. Oilite bushes on a 
} in diameter, bright drawn, mild steel 
pin. 


Frame 


The frame consists of two channel 
section side members and six cross 
members, all of which are made of 
En 2A. As viewed from above, it tapers 
from 28?}in wide at the front to 
35\3 in wide at the rear. Wherever 
possible, celd riveting is employed at 
the joints, because with hot riveting 
there is a danger of the rivets becoming 
loose as a result of contraction on 
cooling. At the centre, the side mem- 
bers are reinforced by a flitch plate, 
the lower edge of which is flanged. This 
plate is yin thick, and its flange is 
2in wide. The flitches are each 
secured to the web of their respective 
side member by two rows of {in 
diameter rivets at approximately 16 in 
pitch, and their ends are scarfed. One 
row of rivets is about 1,5 in below the 


top flange and the other is the same 
distance above the bottom flange. At 
the centre, the channel-section side 
members are in thick by 8} in deep 
by 3in wide over the flanges. The 
total depth over the flitch and channel 
is 10in. At the extreme rear end the 
side members are 5} in deep, while at 
the front they are 3 in deep. 

An inverted channel-section forms 
the front cross member, which is bolted 
on, so that it may be removed to facili- 
tate engine replacement. The cross- 
sectional dimensions of this member 
are yin thick by 3in deep by 7{in 
wide. Welded to each end is a 3 in thick 
steel plate, through which six 7s in 
diameter B.S.F. bolts are passed to 
secure it to a bracket on the frame side 
member. This bracket is of channel- 
section, about 11 in long, and its maxi- 
mum width is 3in. Its flanges are 
riveted inside the flanges of the side 
member so as to form a box-section at 
this point. 

The second cross member is of 
channel-section, in thick by 1} in 
wide by 3} in deep at the centre where 
it is swept downwards to pass under 
the engine. As has already been men- 
tioned, it is not positioned directly 
between the brackets for the front 
spring shackles, but is about 6in in 
front of them. The third cross member 
is of inverted channel-section, 1s in 
thick by 41% in deep by 34in wide. It 


The motion of the brake pedal is transmitted to the servo unit by means of a tie rod and cross shaft 
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A bolted-on front cross member is employed so that it may be taken off to facilitate removal of the engine 


is gusseted to the side members and, 
for a length of approximately 14in 
from each end, it is closed by a welded- 
in channel-section of the same thick- 
ness. This cross member carries the 
rear pair of Firestone mountings for the 
cab. Another pair of mountings is 
carried on thick outrigger 
brackets, at a point immediately above 
the rear spring shackle bracket on each 
frame side member. Two more are on 
the front cross member. Those at the 
front are spaced with their centres 9 in 
apart while those at the rear are 18 in 
apart. 

A «sin thick, channel-section press- 
ing forms the fourth cross member 
which supports the intermediate bear- 
ing of the propeller shaft. This member 


is 8; in deep and its width over the 
flanges is Sin at each end and 2in at 
the centre. The fifth cross member 
supports the frame side members where 
they carry the brackets for the spring 
eyes of the rear suspension. This 
member is of inverted channel-section 
and, between the gussets at each end, 
it has a closing plate welded to the 
lower edges of its flanges. It is ss in 
thick by 3} in deep by 34 in wide. The 
upper gussets are flat plates, but the 
lower ones are of top hat section, the 
flanges of which form the gusset plates. 
Their inner ends are welded inside the 
cross member, and their outer ends to 
the bottom flanges of the side 
members. At the rear, between the 
shackle brackets, is a channel-section 


cross member, sin thick by 643 in 
deep. Its top flange is 13 in wide and 
its bottom flange is 4 in wide. 


Electrical equipment 

Two 12-volt batteries connected in 
series are employed to supply the 24- 
volt system. Each has a capacity of 
8lamp-hr at a 10hr rate. They are 
served by a C.A.V. G524-9 dynamo, 
used in conjunction with a C.A.V. 
203-1 voltage regulator. The head 
lamps are of the flush fitting F700, 24- 
volt type, and the side lamps are 
LD 109A units. Two stop and tail 
lamps are fitted and they are the 
BR 1205/B type. HF 1235 horns are 
employed. The system is protected by 
an SF6 fuse box. 


DUST AND ENGINE WEAR 


N an article entitled “The Cleaning 

of Engine Air. Dust and its Effect on 
Engine Wear,” by J. L. Koffman, in 
Gas and Oil Power, Vol. 48, No. 572, 
the problem of engine air cleaning is 
considered in the light of the author’s 
experiences with engines of fighting 
vehicles. Engine air cleaners are not 
required to deal with the whole wide 
range of the size of air impurities. Trap- 
ping particles the size of which exceeds 
100 presents little difficulty, and there 
is no reason to stop those which are so 
small that they cannot cause undue 
wear, Therefore, to draw up specifica- 
tions for air cleaner performance and 
test dust, it is necessary to know the 
particle size of airborne dusts, their 
specific gravity, the dust concentration 
likely to be encountered by vehicles, 
and particle size sange and dust con- 
centration likely to harm the engine. 

Methods of sampling and analyzing 
dust are described. From the analysis 
of 200 samples, a specification has been 
laid down for test-dust for fighting 
vehicle air cleaners. Such test-dusts are 
obtained by blending ground silica 
powder from two mills. Whereas, under 


severe conditions, dust concentration 
can be as high as 40 mg/ft® of free air, 
concentrations exceeding 10 mg/ft® are 
rarely encountered except in dust 
storms. 

Tests on four-cylinder engines of 
3% in bore and 3} in stroke with pistons, 
rings and cylinder liners of grey iron 
show that dust sizes of 5-154 produce 
150 per cent as much wear as those of 
0-54, and dust measuring 15-30» gives 
250 per cent more than that measuring 
0-5u. Dusts were fed at the rate of 
25 mg/ft® of air. These tests showed 
that particles measuring even less than 
5u should be removed from the air, 
since the average rate of liner wear with 
0-5 dust is 0-00135 in in eight hours. 
Other test results confirm the desir- 
ability of eliminating particles down to 
about 2» in size. 

Under severe conditions, six- 
cylinder diesel bus engine will aspirate 
some 40mg of dust with each cubic 
foot of air, and even with a cleaner 
efficiency of 99 per cent, the rate of 
entry of dust to the engine is 5-3 g/hr. 
Therefore a minimum cleaner efficiency 
of 99 per cent is desirable for vehicles 


operating under dusty conditions. 
Under more normal conditions, an 
efficiency of 98 per cent may suffice, 
but the difference of 1 per cent involves 
doubling the amount of dust reaching 
the engine. M.I.R.A. Abstract No. 6320. 


Giant Pneumatic Tyres 


A NEW publication, entitled “The 
Care of Giant Tyres,” has recently 
been issued by the Dunlop Rubber Co. 
Ltd., of Erdington, Birmingham. There 
are 32 pages in this booklet, which deals 
with many aspects of care and servicing 
of tyres for commercial vehicles. 
Among the features illustrated are: a 
gauge for checking camber, castor 
angle and king-pin inclination, a method 
of verifying that tyres are suitable for 
pairing, and a way of checking wheel 
alignment. The centre pages contain 
tables giving inflation pressures and 
permissible loads on tyres for rims of’ 
16 in diameter and more, and for low- 
loading tyres for rims of 15 in diameter 
and less. Other tables are given for 
tyres for light commercial vehicles. 
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New Apparatus for Production Control 


a 


HREE new instruments have 

{ recently been introduced by C. E. 

Johansson Ltd. One is the C.E.]J. 
Mikrokator, which is a mechanical 
comparator for indicating variations of 
component dimensions from those of a 
gauge block. Another is the C.E.J. 
Surface Finish Indicator; this operates 
on the tracer principle and records 
variations of surface profile. The third 
instrument is the C.E.J. Deltameter, 
which is a pneumatic unit for automatic 
control of grinding operations. 

A noteworthy feature of the Mikro- 
kator is that the amplifying mechanism 
between the measuring head and the 
indicator pointer is frictionless. This 
feature has been obtained by employ- 
ing a twisted metal strip of rectangular 
cross section to actuate the pointer of 
the indicator dial. The strip is mounted 
horizontally in the instrument, and one 
half is twisted to the right and the other 
half to the left. Thus, when the strip 
is stretched, the centre portion to 
which the pointer is attached, rotates 
about the axis of the strip. 

One end of the twisted strip is fixed 
to the body of the instrument and the 
other is attached to a strut on the end 
of a vertical spindle. The strut is set 
at a small angle from the horizontal in 
the same vertical plane as the strip so 
that, as the spindle is raised, this angle 
becomes smaller and the distance 
between the end of the strut attached 
to the strip and the fixed end of the 
strip increases. This causes the strip 
to untwist and move the pointer over 
the dial. The lower end of the spindle 
carries the measuring point, so that the 
movement of the pointer over the dial 


Checking the diameter of a limit plug gauge 
with a type 509, Mikrokator mounted on a 
stand 


is an indication of 
the dimensions of 
the component 
being measured. 

The least sen- 
sitive of these 
instruments can be 
used for measure- 
ment over a range 
of +0-003in and 
dial graduations are 
for every 0-0001 in, 
while the most sen- 
sitive have a range 
of +0-0001lin and 
dial graduations for 
every 0-000002 in. 
At the back of each 
are provided two 
tolerance pointers, 
which are adjust- 
able. The measur- 
ing point normally 
employed is a 5mm diameter steel ball, 
which is extremely hard, but tips of 
Tungsten carbide or diamond can be 
supplied. 

(his instrument has several advan- 
tages. The movement of the spindle is 
amplified at the pointer without inter- 
ference due to friction between solids 
and fluids, the response is instan- 
taneous, there is no lost motion or wear 
and no drag due to congealed oil. 
Moreover, accurate measurements may 
be taken without time being wasted in 
stabilizing the equipment to suit vary- 
ing temperatures. 

The amplification device of the 
Surface Finish Indicator is based on the 
same principle as that of the Mikro- 
kator. However, in this instrument, 
one end of the twisted strip is fixed but 
the other is actuated by the movement 
of the measuring needle, or stylus. 
Three, polished, cemented carbide 
skids under the base of the instrument 
support it on the surface. The stylus, 
which is a diamond tipped needle posi- 
tioned at right angles to the base, is 
passed through a hole in one of the 
skids and pressed on to the surface with 
a force approximately equal to 1 gm. 
The apparatus can be traversed by 
hand or its motion can be accurately 
controlled by means of a micrometer 
feeder unit. 

Surface Finish Indicators of different 
sensitivities are made. The most 
sensitive ones have a total range of 
+0-0001 in and graduations for every 
0-000002 1%. Accessories are also avail- 
able to adapt the unit for checking the 
finish of small machine parts and to 
support it in such a way that only the 
skid through which the stylus is passed 
rests on the test surface. 

As has already been stated, the 
Deltameter is a pneumatically-operated 
instrument for the automatic control 
and measurement of grinding opera- 


A cylinder grinding machine equipped with a type S, Deltameter 
for checking diameters 


tions. It can be installed on, or built 
into, the grinding machine. The 
instrument can be supplied with air, 
through a moisture trap and pressure 
regulator, from the normal factory pipe 
line. It is a balanced measuring system 
based on pneumatic bellows so that air 
line pressure fluctuations do not in any 
way affect accuracy of the instrument. 

Movement of the measuring tip or 
stylus, when it is in contact with the 
workpiece, is transmitted to the Delta 
valve and thence to the dial indicator. 
This indicator is a separate component 
and may be mounted in any position 
on, or adjacent to, the machine. It is 


A section through the Mikrokator 
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calibrated for two ranges of 
measurement, one for coarse and 
the other for fine grinding. The 
change over from one scale to the 
other is effected automatically. 
After the roughing operation, the 
grinding wheel can be removed 
automatically and dressed, and fed 
anew into the workpiece; at the 
same time the fine division range 
on the dial will come into opera- 
tion. The machine is automatically 
cut off when predetermined limits 
are reached and the Deltameter 
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all purposes is manufactured. The 
machine can be used for the 
control of rolling mill strip or wire, 
and the machine can be auto- 
matically corrected or stopped 
when the thickness or width of the 
material exceeds a certain limit. 
Another adaptation is for the auto- 
matic sorting of the pieces into 
various groups. The advantages 
said to be obtained by using this 
instrument to control grinding or 
turning operations are: high pre- 
cision, saving in time and fewer 


can operate an alarm signal if A Surface Finish Indicator being used in conjunction rejections. In most cases there is 


required. A range of heads to suit 


with a micrometer feeder 


no need for inspection. 


THE LB.C.A.M. COMPETITIONS 


Conditions and Awards for Drawing and Handicraft Sections 


of the work of the Institute of 

British Carriage and Automobile 
Manufacturers has been to conduct 
Drawing and Handicraft competitions 
to stimulate interest in, and to extend 
the knowledge of, vehicle body design. 
Particulars of the 1954 series of com- 
petitions, arranged in conjunction with 
the Society of Motor Manufacturers 
and Traders, The Worshipful Company 
of Coachmakers and Coach Harness 
Makers of London, and the National 
Federation of Vehicle Trades, are now 
available. 

Of the five drawing competitions, 
the first is for a long-distance touring 
saloon on a wheelbase of 10 ft llin. It 
is to be of advanced styling, have 
accommodation for four passengers in 
addition to a driver, provide amenities 
for Continental touring, and possess 
ample enclosed luggage space. Eleva- 
tion and half-plan to a scale of 14 in 
per ft and a coloured drawing j in per ft 
are required. 

A four-door, four-light, chassisless 
saloon, to be powered by an engine not 
exceeding 1-5-litre swept capacity, is 
the subject of the second competition. 
Dimensions and layout are entirely at 
the discretion of the competitor, but 
emphasis is given to suitability for 
large-scale production, and economy in 


Fs: many years a regular feature 


tooling and assembly costs. A general 
arrangement drawing to a scale of 14 in 
per ft is to be supplemented with full- 
size sections of details. 

Restricted to students under the age 
of twenty-one, or other competitors 
under the age of twenty-three who have 
served not less than twelve months in 
H.M. Forces, competition No. 3 is for 
a two-door, two-seat, enclosed car of 
racing type on a wheelbase not exceed- 
ing 8ft 3in. The design must conform 
in details to the requirements stipulated 
in appendix C, part 2, of the General 
Competition Rules issued by the R.A.C. 

Competitions No. 4 and No. 5 relate 
to passenger and commercial vehicles. 
No. 4 is for a full-fronted, luxury 
coach, of chassisless construction, suit- 
able for use by a British operator. 
Overall dimensions are to be 30ft by 
8 ft and the design must comply in all 
respects with current Ministry of 
Transport regulations for single-deck 
vehicles. 

Competition No. 5 is for a general 
arrangement of a 10 general 
delivery van with forward control and 
a payload capacity not exceeding 150 ft°. 
This, also, must be suitable for large- 
scale production and special considera- 
tion is to be given to practicability for 
K.D. shipment and overseas assembly. 

Cash prizes are offered for the three 


CLUTCH WITHDRAWAL 
BEARINGS 

S1r,—We refer to the ball type thrust 
bearing manufactured by Pollard Bear- 
ings Limited and described in the 
December 1953 issue of Automobile 
Engineer, and would welcome your 
assistance in clarifying certain state- 
ments made as to the operation of 
clutch release bearings. 

We feel that the references in the 
first paragraph of your article to the 
carbon block type of thrust bearing, 
and in the last paragraph to the stan- 


CORRESPONDENCE 


dard clutch withdrawal bearing, imply 
that thrust rings, as fitted to all cars not 
using ball bearings, are made of plain 
carbon. It is true that carbon bearings, 
at times, were found to have a limited 
life, but all such bearings are now made 
of metallized carbon and experience has 
shown that their life is well above the 
normal major overhaul period of the 
car, that is, 45,000-50,000 miles. 

All such bearings are of our manu- 
facture and we would refer to the test 
described in the May 1951 issue of 
Automobile Engineer, page 183, where 


most meritorious entries in each com- 
petition. The first prize in Competi- 
tions No. 2 and No. 4 is £75, in No. 1 
and No. 5, £50, and in No. 3, £20. In 
addition, the first-prize winners in 
Competitions No. 1, No. 2, No. 4 and 
No. 5 will receive a supplementary 
award of hotel and travelling expenses 
(from London) for a visit to a Con- 
tinental Motor Show. In adjudication, 
marks will be awarded on the basis of 
25 per cent each for design, execution, 
practicability and originality. 

The handicraft competition, open to 
junior entrants as in Competition No. 
3, is in two sections, bodymaking and 
sheet metal work. Competitors are 
required to construct, respectively, a 
model of a front bulkhead frame for a 
single-deck bus body or an all-metal 
door for an open sports car, to drawings 
supplied by the Institute. A sum of 
£60 is allocated for awards at the dis- 
cretion of the judges. 

The Competitions are open only to 
persons of British nationality. Applica- 
tion for full conditions of entry and for 
the necessary uniformly sized drawing 
paper should be made to the Secretary, 
1.B.C.A.M., 50, Pall Mall, London, 
S.W.1, accompanied by a remittance 
of 2s. 6d. to defray costs. Entries must 
be returned on or before 22nd May, 
1954. 


the total estimated life of 190,000 miles 
was obtained with metallized carbon 
release bearings, under worse than 
average conditions. 

We question the possibility of sub- 
stantiating the claim of a life of fifteen 
times such figures and submit that this 
relates to a bearing material that is no 
longer used, at any rate as first equip- 


ment. 
THE MORGAN CRUCIBLE 
COMPANY LIMITED, 
G. M. Slight, 
Manager, Specialty Department. 
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THE BOEING GAS TURBINE 


Application of a Gas Turbine Unit to.Road Vehicles 


and buses powered by gas turbines 

may, in the not too remote future, 
be available in the United States. This 
development has to a large extent 
arisen from pioneer work done by a 
major aircraft company in that country. 
A demonstration that supports this 
prospect was made in 1952, when a 
55,000 Ib heavy-duty Kenworth truck 
powered by a 2401b gas turbine unit 
of 175h.p. was driven 1,445 miles 
through the Pacific coast states from 
the Canadian border to the Mexican 
border, in less than 60 hours. This 
time included stops for refuelling and 
drivers’ meals. The average speed of 
the vehicle while on the road was 
33 m.p.h., and at no time were the 
state speed limits exceeded. After the 
test, the vehicle was displayed at the 
National Truck and Trailer Show in 
Los Angeles. 

This turbine power unit was 
designed and built by the Boeing 
Airplane Co., not specifically for use in 
road vehicles, but under contract with 
the U.S. Navy A unit of the same 
model and powe: has now been service- 
tested for more than a year in a truck 
operated, by West Coast Fast Freight 
Inc., on highways in Washington 
State in northwest U.S.A. adjoining 
Canada. It has hauled loads up to 
the legal limit of 68,000lb gross 
weight over terrain that includes long 
steep gradients over the Cascade 
Mountain range. Units of the same 
design have been tested in a Navy 
personnel boat, a landing craft, an 
aeroplane and a helicopter, and others 
are being manufactured to supply 
electric power for Navy minesweepers. 


J« seems that trucks, tractor-trailers 


H. Wilkin Perry 


The Boeing Company states that at 
present it has no plans for marketing 
this gas turbine for automobile use 
because two economic obstacles have 
yet to be overcome. One of these is 
the high cost, per unit, of manufacture 
on a small production basis. The other 
is the high rate of fuel consumption. 
However, in certain applications, 
specific advantages of the gas turbine 
outweigh these considerations and tend 
to make the unit suitable for heavy-duty 
commercial vehicles. These advantages 
are: small size, light weight, mechanical 
simplicity, ease of starting at all tem- 
peratures, favourable torque charac- 
teristics, relatively low cost of diesel 
fuel or paraffin, and reduction of main- 
tenance time and cost. Nevertheless, 
these advantages fall far short of off- 
setting the disadvantages of high 
initial cost and high fuel consumption 
when the gas turbine is considered as 
a power source for private cars. The 
Company is striving constantly to 
reduce substantially the fuel consump- 
tion, and expects the manufacturing 
cost to decrease as the volume of 
production rises. 

Model 502 is the latest version to be 
put into production. This unit weighs 
only 240 lb complete with the necessary 
auxiliaries, and its power output is 
comparable with a diesel truck engine 
weighing 3,000 lb or more. It has only 
one-tenth the number of parts and 
accessories as a petrol or diesel engine 
for the same application and needs no 
cooling system. The weight-saving 
with the gas turbine installed in a large 
commercial vehicle chassis of conven- 
tional design would enable more than 
one ton of additional payload per trip 


The latest Boeing gas turbine, Model 502, is now being manufactured for the U.S. Navy 
Bureau of Ships 


to be hauled. The overall dimensions of 
the unit are: length 40 in, width 23 in, 
and height 22 in. It occupies, therefore, 
approximately one-seventh of the space 
required for a diesel engine of equi- 
valent power output. 
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Performance curves, Model 502 


Thus, if manufacturers should decide 
to introduce gas turbine-powered com- 
mercial vehicles, the full benefit could 
be obtained only by designing the 
chassis to take advantage of the small 
space required for the power unit by 
providing more room for the payload. 

Such a development is logical and 
may come sooner than is generally 
expected. The General Motors Corpor- 
ation has under way a research engin- 
eering project on a 300 h.p. gas turbine 
unit which may be used to power its 
inter-city motor coaches. Several other 
major manufacturers of trucks, buses, 
and automobiles are known to be carry- 
ing on similar studies, but are unwilling 
to talk about them. A prediction has 
been made by the director of the Ford 
Motor Co. scientific laboratory that 
turbine-type units will in time be 
lighter and cheaper than conventional 
power plants for both commercial 
vehicles and motor cars. Last August 
it was revealed that the Ford Motor 
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Co. has plans to build a research centre 
to test paraffin-burning turbine units 
for automobiles. 

Now the Boeing Co. engineers are 
working on a plan for mounting two 
Model 502 turbines side-by-side in the 
same amount of space as that required 
for engines of trucks of conventional 
design. Their aim is at providing 
double the power for hill climbing and 
driving in heavy mud or sand. The two 
units are geared to a single propeller 
shaft. ‘This arrangement will enable 
the driver to accelerate rapidly, using 
both the units when starting, and to 
operate on one turbine on good, level 
roads. The second unit may be 
brought into operation again for ascend- 
ing steep gradients at a_ rate 
approximating to that of private cars, 
an accomplishment that will be much 
appreciated by motorists who now 
sometimes have to drive at ten miles 
per hour up hill for a considerable 
distance behind heavily loaded trucks. 
In mountainous or hilly terrain where 
there are many long, steep slopes, the 
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doubled power will save much time. 
Moreover, heavier payloads can be 
carried because the twin turbine units 
weigh much less than a diesel engine 
of half the power. 

Model 502 is described as a two- 
shaft unit composed of a compressor 
section and a power section with no 
mechanical interconnection. There- 
fore, the speed ratio is infinitely 
variable. The engine delivers 175 b.h.p. 
continuously at an output-shaft speed 
of 2,900 r.p.m. 

A singie-stage centrifugal air com- 
pressor at the front of the unit serves 
two stainless steel combustion chambers 
of tubular, straight-flow type. The 
flame tubes, or liners, are made of 
Inconel metal. Each flame tube has a 
fuel burner nozzle at its forward end 
and an ignition plug adjacent to the 
nozzle end. Either an electric or a 
compressed-air starter may be used. Air 
flow is at the rate of 3-6lb/sec and the 
compression ratio is 3:1. Fuel is fed 
to the two burners by a single pump, 
which acts also as a governor. The 
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maximum fuel pressure is 400 1b/in?, 
and the consumption is 1-3 lb/b.h.p-hr. 

The first-stage, axial-flow turbine 
wheel is 7in diameter and has 64 
blades. At rated power it operates at 
1,550 deg F. The second-stage turbine 
is 9in diameter and has 44 blades. It 
drives the output shaft through a 
planetary gear train with a reduction 
ratio of 8-63:1, and operates at rated 
power at a temperature of 1,350 deg F. 
Under these conditions, the exhaust 
temperature is 1,150-1,200deg F. A 
sump of 4qt. capacity is incorporated 
and a gear-type pump supplies the 
oil to the main bearings at a pressure of 
801lb/in*. Because the unit has no 
reciprocating parts, there is little vibra- 
tion when it is running, and except for 
the sound of the exhaust at high power 
output, it is almost silent. Power unit 
maintenance costs are low _ because 
there are so few running parts, no 
pistons and cylinders to wear, and no 
carburettor or high-pressure fuel injec- 
tion pump, ignition apparatus, water 
pump or radiator. 


The following meetings will be held 
during January:— 


BIRMINGHAM CENTRE 


Tuesday, 26th ‘January, 6.45 p.m. 
General Meeting in the Fames Watt 
Memorial Institute, Great Charles Street. 
Paper: “ Functions of Materials in Bearing 
Operation,” by P. P. Love, B.Sc., Wh.Sc., 

I.Mech.E., P. G. Forrester, M.Sc., and 
A. E. Burke, B.A., G.1.Mech.E. 


DERBY CENTRE 


Monday, 25th January, 7.15 p.m. in the 
Midland Hotel, Derby. Paper: “ Develop- 
ment of the Aston Martin Car,” by R. L. 
Wyer. 


NORTH-EASTERN CENTRE 


Wednesday, 20th January, 7.30 p.m. 
General Meeting in the Chemistry Lecture 
Theatre, The University, Leeds. Paper: 
ody? Jaguar Engine,” by W. M. Heynes, 


NORH-WESTERN CENTRE 


Friday, 1Sth January, 7.15pm. 
General Meeting in Reynolds Hall, 
College o Technology, Manchester. 
Paper: “The Charging Processes of 


INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


Internal Combustion Engines, with Special 
Reference to the Two-stroke Cycle,” by 
Professor Dr. Hans List. 


SCOTTISH CENTRE 

Monday, 18th January, 7.30 p.m. 
General Meeting in the Institution of 
Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow. Paper: “ The Manu- 
facture and Properties of Automobile 
Suspension Springs,” by C. }. Dadswell, 
Ph.D., B.Sc., M.1.Mech.E., E. Russell, 
M.A., and R. Fielding. 


WESTERN CENTRE 

Thursday, 28th January, 6.45 p.m. 
General Meeting in the Grand Hotel, 
Bristol. Paper: “ Functions of Materials in 
Bearing Operation,” by P. P. Love, B.Sc., 
Wh.Sc., MJ.Mech.E., P. G. Forrester, 
M.Sc., and A. E. Burke, B.A., G.I.Mech.E. 


The following meetings will be held 
during February:— 


LONDON 


Tuesday, 9%th February, 5.30 p.m. 
General Meeting at Storey’s Gate, St. 
James’s Park, SW.1. Paper: “ The Appli- 
cation of Power Assistance to the Steering 
of Wheeled Vehicles,” by F. H. Heacock, 


A.M.1.Mech.E., and H. Jeffery, 
A.M.1.Mech.E. 


COVENTRY CENTRE 


Tuesday 2nd February, 7.15 p.m. 
General Meeting in the Craven Arms 
Hotel, Coventry. Paper: Address by the 
Chairman of the Centre, “ Forty Years of 
Ignition and Lighting Development for 
Motor Cycles.” 


DERBY CENTRE 


Monday, 8th February, 7.15 p.m. 
General Meeting in the Midland Hotel, 
Derby. Paper: “ The Jaguar Engine,” by 
W. M. Heynes, M.I.Mech.E. 


LUTON CENTRE 


Monday, 8th February, 7.30 p.m 
General Meeting in the Town Hall 
Assembly Room. Paper: “ Tyre Charac- 
teristics as » Appherble to Vehicle Stability 
Problems,” Fy, Bats» 
AMI Mech.E., and D. C. Hartley, B.A. 


SCOTTISH CENTRE 


Monday, 15th February, 7.30 p.m. 
General Meeting in the Institution of 
Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow. Paper: “ Automobile 
Design in Retrospect.” by }. A. Kemp, 
M.1.Mech.E. 


A NEW booklet, entitled “ Capasco 
Moulded Brake and Clutch 
Linings,” has been published by the 
Cape Asbestos Co. Ltd., London, W.1. 
In its twelve pages, this publication 
gives details of the properties of 
Capasco linings. Curves showing the 
coefficient of friction plotted against 
brake drum temperature are given for 
a wide range of materials. The uses 


FRICTION LININGS 


for which these materials are suited 
vary from small friction drives in 
window - winding mechanisms, for 
which an impregnated asbestos mill- 
board-base material with a coefficient 
of friction of 0-28 is used, to a moulded 
brake lining with a coefficient of fric- 
tion of 0-41, for touring cars. There 
are also heavy-duty, non-fade, moulded 
brake linings, which have a coefficient 


of friction of 0-36 up to a temperature 
of 620 degC. Oil- and water-repellent 
features are also claimed for this type 
of lining. Another material, described 
as exceptionally resistant to fade, is 
for dry-plate and in-oil applications. 
The dry coefficient of friction of this 
material is 0-34 and when in-oil opera- 
tion is called for, the design should be 
based on a coefficient of friction of 0-12. 
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7 ton rear axle 
with hypoid gears.. 


axles for vehicles of 3-7 tons payload are manu- 
factured. They all incorporate HYPOID DRIVE—more 
robust than the spiral bevel drive and capable of a 


higher torque capacity. 


CROWN WORKS - TYBURN +: BIRMINGHAM 
Telephone : ERDington 1661-6. Telegrams : ‘‘Mosgear, Birmingham.”’ 
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THE IDEAL COVERING 
FoR COACH rittincs 


DOVERITE 


Cellulose Acetate 
PLASTIC FINISH 
NON-INFLAMMABLE 


Will not crack, chip nor break, and is 
practically indestructible. Impervious to oil, 
grease and water. The colour is solid 
throughout, an ideal covering of substantial 
thickness to give continuous hard wear and 
a permanent polished finish. 


Unaffected by climatic conditions. 


We underiake the covering with 
“DOVERITE’’ of customers’ own 
Fittings. 


DOVER LIMITED, NORTHAMPTON 


USE ITS HEAD 
to make an easy job of things. 


Short of a self-driving screw (which G.K.N. have yet to invent) 
nothing could be easier to use than Phillips Recess Head 
Screws. The recess head fits and clings closely to the driver. 
The screw goes in straight and swiftly even in cramped or 
overhead positions and requires much less force. 
Phillips heads are available in a wide range of screws 
including wood screws, metal threads and N.P.K. 


self tappers. 


PHILLIPS RECESS HEAD SCREWS 
Quicker, Neater, Easier, Safer 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 
SCREW DIVISION BOX 24, HEATH ST. BIRMINGHAM 18 


s/p/2108 
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Beginning well... 


Fifty years ago the engineer’s choice of and treat the alloy steels. These have since 


ferrous materials was simple—wrought iron, extended, and so revolutionised the whole 


field of steel usage. 


cast iron, mild steel, carbon steel. From 
From alloy steels and other metals of high 


these four he made his selection and built 
accordingly. quenty, Doncasters shape forgings, drop 
forgings, tool steels, die blocks, hardened 

The present “Age of Alloys’ has made steel rolls and other products, coupling 
possible stresses, speeds and outputs hitherto traditional craftsmanship and skills with 
unobtainable, and in this Doncasters of the most modern of metallurgical methods 


Sheffield were amongst the first to introduce and controls. 


DONCASTERS 
1778 DD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS +» DROP FORGINGS + HARDENED STEEL ROLLS +» HEAT TREATMENT 


DD 
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Specifically designed for use 


on assembly lines-—heavy 


engineering and Hicycle Tools. 
Available in 4”, 3”, 1", 14", 


and Square Drive. 


Details on request. 


ABINGDON WORKS + KINGS RD + TYSELEY* BIRMINGHAM ENGLANT 


COBALTCROM blades save both time and 
money—here are the facts :- 


(1) These intermediary quality blades have 
double the cutting capacity of any Reg- 
ular Tungsten blades at very small extra 
cost. 


(2) These blades cut materials which are too 
hard or tough for Regular Tungsten blades. 


(3) They have a greatly extended cutting life. i 


Full details, and, if you wish, 212” hand blade 
for any trial you wish to make will be gladly 
sent on request. 


COBALTCROM 


SPECIAL ABRASION RESISTING 
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Photographs by courtesy of Pressed Steel Co. Lid 


A 400d weld deserves — the finest body filling solder 


Only body filling solders of guaranteed purity and specifications or to special alloys. Entocene Solder 
consistency give the high standard of finish demanded Paint for pre-tinning on body work and for certain 
in the automobile industry today. Enthoven solders sweat soldering work is easy to use, clean and econom- 


are manufactured under rigid labora- 
tory supervision to meet the exacting 
requirements of the coach builder, 

Enthoven Tinmans, Blowpipe, Ingot and 
Solid Wire Solders are supplied to 
B.S. 219-1949 and to customers’ 
special specifications, Enthoven Body 
Solder is supplied in sticks to standard 


ENTHOVEN SOLDERS LIMITED, 89, UPPER THAMES STREET, LONDON, E.C. 4. 


£3613 
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ical in operation. Tricene Soldering 
Fluid for use with all soft solders 
gives safe, vigorous fluxing without 
corrosive residue. 

Our technical advisers and laboratory 
staff are available for consultation. 
Technical data, descriptive literature and 


samples will be gladly sent on request. 


SOLDER PRODUCTS 


Telephone : MANsion House 4533. Telegrams : ENTHOVEN PHONE LONDON 
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It isn’t a magic key or anything like 
that. It just so happens that we 
have been called in on so many tricky 
questions, over the last thirty years 
that we now know the answer to 
most of them. 


Wouldn’t it be a good idea to see 
us about your knew project ? 


\\) 


Established 1919 + A.I.D. approved 


LEAVE /7 TQ 
&| 
OF REDDITCH 


THE LEWIS SPRING CO. LTD. 


(Springs, Spring Clips, Presswork, Wire Forms) 
RESILIENT WORKS ° REDDITCH Telephone: REDDITCH 720/1/2 
ae London Office: 321 High Holborn, W.C.1 ° ° Telephone: Holborn 7479 and 7470 


behind him? 


The man in the shop . . . like this operator 
using an oxygen cutting machine . . . can only 
produce good work if you give him the latest 
information (and the proper tools) with which 
to do the job. 


WELDING & METAL FABRICATION, founded in 
1933, is the journal covering all aspects of 
fabrication—from forming and shaping to final 
assembly. Its information keeps you in touch 
with the newest developments in fabrication, 
plant, processes and techniques. Send your 
subscription (33s. 6d.) to Dorset House, 
Stamford Street, London, S.E.1, or write for a 
specimen copy. 


Keep up-to-the-minute with 


6Welding 
™ Metal Fabrication 
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GAS CARBURISING 


Birlec pit gas carburisers can now be supplied with 
the ‘‘drip-feed’’ atmosphere generation system, 


as an alternative to using a separate generator and 


enriching the processed town's gas with butane, 


methane, etc. In the ‘‘drip-feed’’ furnace a 


suitable organic liquid is dripped into the 


heated charge chamber where it vaporises and 


cracks to form the carburising gas. The liquid 


comprises ingredients readily obtained 


from chemical suppliers at a cost not 


exceeding 10 - per gallon. 


Illustrated are two 65 kW pit gas carburisers 
using ‘‘drip-feed’’. 


with STANDARD 
PIT 


In instances where there is little floor space 


available, ‘‘drip-feed’’ may be preferred to the 


use of an external generator. It is also slightly 


cheaper in capital cost, although this advantage is 


ruled out if three furnaces (which can utilise 


the same generator) are installed. On running 


costs there is little to choose between them 


and both show considerable economies over 


the pack carburising process. Depending on the 


size of furnace used, charge handled and 


case-depth required, the carburising cost in 


standard Birlec pit furnaces varies between 
Id. and I4d. per Ib. 


BIRLEC 


BIRMINGHAM 2 4 
s and service offices in LONDON, SHEFFIELD and GLASGOW 


AUTOMOBILE ENGINEER, January 1954 


al 
G A S 
} ~ 
Wh 


Someone dr opped a ADMINISTRATION 


(in small dollops, thrice 


PLANNER in our Works | “= 


(A limited number of it 1 
copies of this Plan are | SECRETARY ] | TREASURER | DARTS CHAMPION WORKS MANAGER 
available for interested 
enquirers, tastefully Poy 29th Combination « 
engrossed on the r 4 | Drawing Office 
backs of obsolete Kennel [_o OCTOR 
Tram Tickets.) T Stores 


Change for Central London and t 


last trains Co Wirral Penmsular 


INSPECTION 

OVERDRAFT Re REJECTION ADVE RTISING 
Knock twice at the green (Go beck to Squere |) (Con this be?) 
door and ask for Mabel } 
FILES AVERAGE ADJUSTER SWITCHBOARD TRANSPORT 
(Rasps and a (Sorry you've been trrroubled) (A fourpenny one please!) 
Sandpaper SALVAGE ORGANISER 
upstairs 
— | GEORGE COHEN’S BUY SCRAP 


GEORGE COHEN sons & COMPANY LTD vince 


BROADWAY CHAMBERS, LONDON, W.6 - Telephone: Riverside 4/41 - Telegrams: Coborn, Telex, London 


And at 600 Commercial Road, E.14 * Bidder Street, Canning Town, E.16 * Bath * Belfast * Birmingham * Hebburn-on-Tyne 
s * Luton * Manchester * Morriston, Swansea * Sheffield 


AE/538/x121 


vital part 
of production 


Two hands belonging to a skilled worker. 
Where would the drive for more 
production be without them? They deserve 
the best press guards made today. 

And you have a right to expect that your 
consideration will not result in a fall in 
output. The answer is, of course, the 
‘Fastrip’ Synchronised Guard for more 
production and greater safety. 

Send for full details today. 


4 


j. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 . 
Telephone : CALthorpe 3114 PRESS GUARDS 
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‘“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


PARR GLASEOW N 
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MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF LC. ENGINES AND POWER UNITS 


e COPPER & ASBESTOS WASHER CO LTD 


LIVERY STREET BIRMINGHAM. 


TELEPHONE: CENTRAL 1467 TELEGRAMS: COPWASH" 


WE’VE TWO PAIRS OF HANDS! 


WITH 24 HOUR PRODUCTION! 


Add to this the operation of our own transport service and 
the result is an even faster delivery. 
For the quantity production of parts turned to your own 
specification up to a maximum diameter of 1}”, with consistent 
accuracy, Northern Automatic are the people to see. 
(A.R.B. Approved) 


NORTHERN AUTOMATIC SCREW CO. LTD. 
Golf Rd. Works, Golf Rd., Hale, Altrincham, Ches. Phone ALT 2184, 2497 
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M.V. 14,083 g.t. built 


for the Elder Dempste Line. 


The sheaves and rollers of these davits made by Schat’s Davits Ltd. for the Elder Dempster 
liner M.V. ‘“Aureol”, are cast in Meehanite metal. The choice of MVeehanite metal was 
obvious—its anti-corrosien properties, close uniformity of grain and h'gh strength 
were too important as safety factors to be ignored. With Meehanite the 
scientific balancing of materials and methods ensures that each ca ting 
has the precise properties required for the job. Whether you 
require small repetition castings or larger castings up to 
twenty tons, we can meet your need. Why not consult us 


on any of your present or future needs in castings 7 


AsHMORES MEEHANITE ASHMORE, BENSON, PEASE & CO 


(PROPRIETORS: THE POWER-GAS CORPORATION LTD) 
STOCKTON-ON-TEES 


1.4. 
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ADAMS BROS. & BURNLEY LTD. 


Elmgrove Road, Harrow, Middlesex. 
Telephone: HARROW 6411 (5 lines) 


AIR CLEANER ASSEMBLIES — PETROL TANKS — WING COVERS — WING STAYS 


few of the automobile components 
manufactured by us for the auto- 
mobile trade in our self-contained 
factory. 

We manufacture our own Press 
Tools; Fabrications, Spinnings, 
Assemblies, and are able to under- 
take all kinds of Metal Finishes. 


The items illustrated show only a 


PETROL PUMPS — HUB CAPS — DUST COVERS 


Funditor Electric Furnaces are used for the efficient 
melting of any metal up to a temperature of 600°C. 


Heavy-duty elements around the crucible give uniform 
heat distribution, Correct heating, within fine toler- 
ances, assured by Automatic Temperature Control. 


Efficiency combined with complete safety results in 
maintenance of accurate mel- 
ting points and subsequently 
perfect casting. 


Send for 


Technical 
Licerature 


Funditor Electric Ovens assure maximum thermal 
efficiency, and Automatic Temperature Control, for all 
heat processing up to a temperature of 450°C. 

Forced air circulation can reduce certain process times 
by 50%, or natural circulation may be employed. 
Ovens designed to permit wide variation of the stan- 
dard range to suit individual 
temperature and capacity 
requirements. 


RE-METALLING - BABBITTING + SOLDERING 
TINNING + DIPPING ETC. 
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Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 
CLErkenwell 6155/7 


CURING - DRYING 


BAKING - PRE-HEATING 
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IS a 


Master 
the 


Public records? No—but the rolls 
that owe their quality to Albert 
Hopkinson are no less important 
in their way. For Albert is a master 
of the cold rolling of steel strip—a sturdy art that demands the highest 
degree of skill and dexterity. Into every minute that he works, Albert 
concentrates a lifetime’s learning. He knows that on his knowledge and 
experience depend the safety and efficiency of the world-wide 
applications of Habershon Steel Strip. 
For well over a century we have manufactured hot and cold rolled strip, 
sheets and sections (maximum width 32", minimum thickness 0015") to all 


specifications and for all purposes. Your enquiries are invited. 


Habershon steer srrip 


meets the most exacting requirements 


J. J. Habershon & Sons Ltd., Rotherham. Telephone 2081 (6 lines) 
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The problem of getting more passengers per | ermine 
cubic inch of bus is made easier by using RAINED CASES FOR 
Intalok Spring Cases. With this remarkable TE) TRANSPORT 
springing system the seats can be made <cetiee _ 

shallower than other sprung seats without  , propucr oF THE SLUMBERLAND GROUP. TRADE ENQUIRIES TO 


any loss of comfort. INTALOK LTD., CALDWELL RD., NUNEATON. TEL: NUNEATON 2367/8 


The solid argument is that it is not solid 


Why use solid bar and section for chassis members when tube will do the same job 
with a reduction in weight and no loss of strength? Why not make upa prototype 
tubular chassis — Accles & Pollock will gladly co-operate with your designers — 
it will give you concrete evidence of strength, 

weight and cost factors, and it may 

suggest new thoughts on future development. 

The tubular frame of the Bristol-Cooper 

is 90 lb. lighter than its predecessor yet 

has greatly increased stiffness 

It is almost a weekly occurrence for this 

car to prove how good it is at 

competitions and events 


| A C CLE s & POLLO GK Stee! Tube Makers and Manipulators A @ COMPANY 


OLOBURY - BIRMINGHAM 
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Make this simple test today. Take two 
screws (they can be as dirty as you like but clean ones are 
better). Follow your foreman’s instructions and screw one screw 
with a Desoutter Power Tool, the other with any screwdriver 
yo choose. One screw will go in quicker than the other — much 
quicker, and much more easily ! 


WE SAY IT WILL BE THE DESOUTTER ONE ! 
Desoutter Tools work quicker because — 


well, because they work faster ! 


Use Desoutter Tools for all your work — 
day shifts, night shifts and fine piece-work ! 


DO take care of your hands 


Workers are having second thoughts about using 
screwdrivers, spanners, drills, etc., that are harsh 
to their hands. Desoutter Tools are always kind to 
your hands (and wrists, arms, elbows, etc.)—you 
can feel they are ! 


2 
t t 
9 0 i With most humble acknowledgements 
to Persil’s famous advertising 


Desoutter Bros., Lid., The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346 (five iines) Telegrams: Deipnuce, Hyde, London 
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It pays to be accurate ! 


Accuracy in little things leads to 


reliability in big ones 


We pride ourselves on 4 
maintaining an unvarying 
accuracy in the manufacture of se 

every single repetition metal product. 

Add to this the fact that all orders are 

carried out speedily and cheaply and it is not 

surprising that we can help firms complete their 


SDs 


contracts on time, lower their production costs and 
increase their production all round. Can we be of service 
to YOU? 


DROP FORGINGS 


(also Machined) é 
Hot Brass Stampings e e 


Cold Stampings & Presswork 


Springs & Wirework Ste e 3 Ltd 

Special Wrenches & Tools V r 
Auto, Capstan & General 
Machine Work, Bolts & Nuts, | B 


RLEY WORKS,- ALMA 
Screws, Washers, etc. E 


T, BIRMINGHAM, 6. 


you design... 
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self-tapping screws LZ uN 


Fourth s series of advertiseme 

trating a selection of our products are t 
hardened self-tapping screws. Again 
valuable time-saver on assembly, they form 
their own thread when screwed into — 
plain holes in sheet metal, die- 

castings, plastic mouldings and 

similar materials. The screws 

may be used for making a 

ments or for joining together two 

or more sheets. They can be 

supplied with Phillips recessed heads 
or with slotted heads in two types, 
namely the fully pointed type A, and t 
blunt-pointed type Z. Of. course, 

behind these self-tapping screws, 

_ with all our products, there sta 

the Linread tradition of quality 
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Founded in 1906 and suppliers to the 
Motor Trade for over 40 years. Pioneers 
in the use of rotary furnaces. Laboratory 
controlled throughout. Notable for accur- 
acy, reliability and easy machinability. 
We have our own machine shop and 
castings can be supplied fully machined 
if desired. 


FOLLSAIN WYCLIFFE 
FOUNDRIES LTD., LUTTERWORTH 
Nr. Rugby. Tel. Lutterworth 10 & 60 


Reliable Castings 


IN BLACKHEART MALLEABLE 


= Tube tinning 
at 120t. 

FRY solder 


A radiator 
tube bei ng MORRIS Motors use the famous Kane and Roach Tube Making machine in their Radiators Branch. By 
using FRY’S Solders exclusively for this machine they are able to work it at full speed knowing that FRY’S 
tinned by Solder will tin quickly and efficiently, and help keep down material and operating costs for this essential process. 
passing Morris use FRY’S Solders exclusively for all their soft soldering processes, relying on them to minimize costs, 
through a speed production and produce the finest technical result possible. 
solder bath. J s Soldering simply means FRY’S 
F RY G Metal Foundries Limited 
Export enquiries invited. | 
> 9 TANDEM WORKS, MERTON ABBEY, S.W.19. TELEPHONE: MITCHAM 4023. 


and at MANCHESTER +: GLASGOW 


BRISTOL 


BIRMINGHAM - DUBLIN 
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: A group of typical castings in regular production Cogent a 
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DELIVERY 


FROM AVAILABLE MATERIAL 


Contact 


SALTER 


ABOUT SPRINGS & PRESSWORK 


Est. 1760 
Write for free copy of the Salter Spring Handbook—it's full of useful information 
GEO. SALTER & CO. LTD., WEST BROMWICH. Telephone: West Bromwich 133! (8 lines) 
LONDON Phone: Holborn 6046/7 MANCHESTER Phone: Blackfriars 8551 COVENTRY Phone: 3644 
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TALKING MACHINE SHOP.. 


between regrinds. 
into the bargain. 


Forming bore at 45 ft./min. on S.80 stainless 
a3 steel socket with a Warner & Swasey 3A 
; capstan lathe flooding SWIFT oil for heat 

control, 
2 and production is 8 mins. per socket. 


The feed is 0.444 ins. per min. 


FLETCHER MILLER LTD 


Telephone: Hyde 781 


“OUR TOOL GRINDERS HAVE LESS 


WORK NOW ..” 


“They used to be pulled out of the place until the Shop Manager decided to change to 
SWIFT cutting oil on the automatics. 
We 
The 
spindle automatics because the sulphur content is chemically combined with the fatty base 


Now we find that tools last appreciably longer 
save hours of machine idle time a week and we get a better finish 
Fletcher Miller man tells me that SWIFT is so effective on multi- 


and it can’t be lost even on the toughest job. It’s the extra lubrica- 
tion right on the nose of the tool that makes the difference. You 
ought to see the F.M. man one of these days — he knows what he’s 
talking about ”’. 

Write for Publication S.173 — it gives full details of all the Fletcher Miller 
Cutting Fluids. 


“ALMA MILLS -HYDE> CHESHIRE 


Telegrums: Emulsion, Hyde 
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“POP"’ is a Registered Trade Mark of the manufacturers 
Geo. TUCKER EYELET Co. Ltd. 
Walsall Road - BIRMINGHAM 22. 


AIRCRAFT MATERIALS LTD., 
Midland Read, London, N.W.1 


Consultants and 
Too! Manufacturers : 


MODERN SYSTEM RIVETING 


92 


For reliability 


PERRY 
TIMING 


are fitted to the new 


STANDARD 


| 
PERRY CHAIN COMPANY LTD., TYSELEY, BIRMINGHAM 
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TRADE MARK 


T. M. BIRKETT & SONS LIMITED - HANLEY - STAFFS 


Phone: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH 


‘Grams: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED - LONGPORT - STOKE-ON-TRENT 


‘Phone: Stoke-on-Trent 87303-4 & 88147 ‘Grams: Bronze, ‘Phone, Longport 
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The man on the job 
deserves the best! 


Design “knowhow”’, precision manufacture 
and thorough testing under the most arduous 
conditions have produced in B.I.G. blow- 
pipes a range of tools which all welders from 
the most experienced craftsman to the newest 
trainee can use with the maximum confi- 
dence and the minimum fatigue. Pipe weld- 
ers, production welders, jobbing welders and 
maintenance welders all agree—‘‘B.1.G. 
BLOW PIPES ARE BEST” 


Photograph by courtesy of Ps 
Messrs. Matthew Hall & Co. Ltd. Po e 
8 AERO Specially designed for Sheet Metal Work. . “86 AERO” *e, 
G.M.C.14 — The tool for light production welding. Range »” to }”. 2 e 
G.M.C.13 An ideal general purpose blowpipe. Range 4” to }”. 
G.M.C.12_ heavy duty for the thicker plate, castings and pre- e 
heating. Range }” to 14”. @ 


Further information gladly supplied on application to:— 


BRITISH INDUSTRIAL GASES LIMITED 


WEAD OFFICE: 32 VICTORIA STREET, LONDON, S.W.1. 
London: Eastway, Hackney, London, E.9 


WORKS Manchester: Richmond Road, Trafford Park, Manchester, 17 Tel. 
Liverpool: Fleming Road, Speke, Liverpool, 19 
Glasgow: Queen Elizabeth Ave., Hillington, Glasgow, S.W.2 


Telephone: ABBey 6982/3 and 4 


Tel.: Amherst 5443/4 
Trafford Park 1041/2 
Tel.: Hunts Cross 

Tel.: Halfway 16. 


fry 


Ig nore this 
and it may 


cost you money: 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 


Dependable Auto Cable. 
AERIALITE LTD., STALYBRIDGE, Cheshire 


"Sate, Dependable 


“One of the most valuable handbooks 
published—for practical men and students 
it is invaluable.”’ Sheffield Telegraph. 


STEELS IN 
MODERN 
INDUSTRY 


A survey by 29 specialists 


General Editor W. E. Benbow, Editor of Iron & Steel. 
Specifies the steels best used in various engineering appli- 
cations (bearing in mind the present need for economy), 
describes their general and special properties, and how they 
may be surface finished for anti-corrosive and other purposes. 
This work—the latest, most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations. 


83” x 54” 562 pp. 42s, net. By Post 43s. 2d. 


Obtainable from booksellers or by filling in and posting this coupon. 


To: Tliffe & Sons Lid. Dorset House, Stamford St., London, S.E.1 


I enclose remittance value £......8......d 


Please send...... copies. 
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are casting Alloy Steels and High Duty Irons. 


- 


- 

- 

The successful casting of Manganese Steel calls for a 
technical knowledge and degree of practical application not 
commonly found in the foundry field. Yet 
manganése steel is only one of the wide range of alloy 
and carbon steels that are cast by Lloyds of Burton. 
Similarly, the making of Ductile Iron is a process 
demanding the strictest and most experienced 
metallurgical and melting control, but Lloyds cast 
Ductile Iron with the skill and sureness with 
which they cast a wide range of High Duty Irons. 
Complete quality control of every process gives 
Lloyds castings a uniform structure, which ensures 
easy machining, exceptional durability and 
optimum efficiency. Whatever your 
requirements in the Ferrous foundry field con- 
sult Lloyds of Burton before you order. 


Manganese Steel Centurion Tank Duele Iron Shde Comng for 
Track Links approximate weight of Machine Tools weight 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT. TELEPHONE: BURTON 3867 


A Prom for industry Ud, Advervsemant 
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CHARLES RICHARDS & SONS LTD., DARLASTON, nar. WEONESBURY 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: ** Richards, Darlaston"’ 


There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There’s gold... 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can’t quite understand they let them float away into the 
atmosphere. Why, dang it There’s Gold in the air! for the man who 
hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94. 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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Desert Grit 


The fleet of Thornycroft ‘Mighty Antars’’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
— specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, 
and now, their latest achievement, to keep a fleet of heavily laden “Mighty Antars” 
rumbling across the desert. 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, E.13, VICTORIA, AUSTRALIA 
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ve will help you select a type 


catalo 
t suitable to your 


and size of chuck mos 


own needs. 


Write for your copy today. 


J. M. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 


Weknow your 
pointotview... 


... because we also 
are engineers and machinists 


| Most Positin 
Another good reason why orm 
engineers prefer S| 


KIRKSTALL 


CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 
KIRKSTALL FORGE ENGINEERING LTD - LEEDS 5 
Telephone : Horsforth 2821 
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\oh Speed P Constructed throughout to precision standards. Features include: 


Meehanite “G” Castings (equivalent to steel in service) high 


VEOCISION a cobalt chrome steel blades, set at reduced degree of angle to 

facilitate increased precision shearing... front gauge supports 

GUILLOTINE pe = adjustable along full length of bed 

2 ... Micrometric back gauge 

$k EARING giving rapid adjustment to 


Illustrated. Raskin Type. C 5/2500. 
OVERCRANK DRIVE MODELS Capacity: 8ft. x fin. mild steel 
Model : C4/1500 C4/2000 C5/2500 minnie 
Shearing Length 4 11" 24” 
(Mild Steel) 5/32” 5/32” ment Back Gauge. 
Shear Blade Angle 45’ 1 15’ 1 15’ 
Strokes Per Minute 60 66 60 
UNDERCRANK DRIVE MODELS 


Model : CB3/1100 CB2/2000 SOLE AGENTS IN GREAT BRITAIN = 
Shearing Length AND NORTHERN IRELAND 


| View showing Micrometric adjust- 
| 
| 
| 
| Thickness Capacity ‘GROUP 

(Mild Steel) 7/64" | af compan 
| GEORGE“ COHEN 
120 60 SONS AND COMPANY LIMITEO 
| AVAILABLE FOR QUICK DELIVERY SUNBEAM RD., NORTH ACTON, LONDON, N.W.10. Telephone Elgar 7222/7 
Ls 


STANNINGLEY, Nr. LEEDS. Telephone Pudsey 2241 


And at Kingsbury (Nr. Tamworth) Manchester Glasgow Swansea Newcastle Sheffield - Southampton Belfast Bath 


AB/$312/MT80 
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LEAF DRILL JIGS 


Supplied in 5 sizes to accommodate thicknesses of com- 
ponent upto!”. Suitable where drilling on one face only 


is required. 


SANDWICH DRILL JIGS 
Production plu Superbly machined from bright mild steel. For general 


usage where small quantities of drilled parts are required. 


Standard | 2x 
For three-face drilling of components up to |” in thickness. 


if necessary, parts of taper section can be accommodated. 


GAUGES & TAPS 
& G a u a S$ The Plessey range of superb quality Gauges and Taps is 
the result of exhaustive testing in the Company’s own 


production shops. 


A N ia WR A N G if O iJ It includes Plug, Screw Plug and Gap Gauges manufac- 


tured toappropriate British Standards Specifications aswell 
SUPERB Q BALITY as special Plate Gauges to customers’ own requirements. 
A full range of B.A. Taps and high speed ground thread 
P R Oo D U * T S taps to customers’ own specifications are also available 
in quantity direct from our works. 
May we quote you for your specific requirements in 
high-grade production tools? 


Please send for Publication No. 633 
THE PLESSEY COMPANY LIMITED + TOOL & GAUGE DIVISION - CHADWELL HEATH «- ESSEX 


ro Catalogue You, 


nut 


can 
turn 


When it is essential 

that a nut remains 

tight, use a Grover- 

lok spring lockwasher 

which have been contin- 

uously manufactured by us since 1875. We also make 


square and flat section washers. 
Now available. 


lustrated ais The New No. 97 BRITOOL fully illustrated catalogue 
Witte for leaflet to Dept. ‘W in colour. 92 pages 103” Socket, Ring, Torsion 


Wrenches and other patterns of this world famous range. 
GROVER £COLTD 


GET YOUR COPY NOW. 
BRITANNIA ENGINEERING WORKS, CARPENTERS RD., LONDON, E.15 


Phone: Maryland 4342-3 JENKS BROS. LIMITED, 


P3158 BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 


Tool up with 
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FIRST AND STILL FOREMOST 


in the field of Induction Heating, 
Redifon now add this 25 kW air-cooled 
generator to their extensive 1-100 
kilowatts. power output range. 


Specialised handling gear for 


any application can be supplied. 


Industrial Electronics Division 
REDIFON LIMITED + BROOMHILL ROAD - LONDON, S.W.18. "Phone VANdyke 7281 


DESIGNERS AND MANUFACTURERS OF INDUSTRIAL ELECTRONIC AND RADIO COMMUNICATIONS EOUIPMENT 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams: ‘Brisk, Birmingham.” 


Holdens 


MANY ENGINEERS ALWAYS SPECIFY 


: 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


— YIELD STRENGTH 20/22 
Tons per square inch. ) ) 
B RITAI N S Fae ELONGATION 6% to 8%. : 

BEND 90°. 


coat e BRINELL VALUE 175. 
Industries 


Yet 
a 
) bes METROPOLITAN-VICKERS GAS TURBINE 


me, LOCOMOTIVE used by British Railways 


Write for details 


Limiteo DUDLEY PORT Stofs 


PHONES TIPTON 1671/5 


TUNGUM COMPANY | HOLE, HOLE 


Brandon House, Painswick Road, Cheltenham, Glos. 
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Like B.0.A.C.* 


paint 
spray 


*and like 


protection Austin and 


TAPED 


AUSTIN, B.S.A., B.O.A.C. are three great names in this 
mechanical age. Producing the best, they use the best 
—and they all use Permacel. Permacel Crepe Paper 
Masking Tape is used by all three for masking 
chromium, windows or other surfaces during paint 
spraying. B.S.A.and Austin also use Permace! Cloth 

ape for every job which requires protection against 
knocks and scratches. There is a Permacel Tape for 
every job which requires protection during transit, 
or masking before painting. 

Permacel Tape sticks firmly and at once to any 
surface, rough or smooth. It is skin-flexible to cover 
the most awkward contours, and when the time comes 
for removal it peels away easily and cleanly. 

Permacel Crepe Paper Masking Tape is ‘ double- 
bonded’, This exclusive Johnson & Johnson process 
permanently bonds the adhesive to the backing 
material. hen stripped away the tape leaves no 
sticky trace. 


A V.LP. YOU SHOULD KNOW! A Very Important Point 
about all Permacel Masking Tape—it’s unaffected by 
paint, chemicals or dope solvents! 


with | 


CLOTH AND ‘ DOUBLE-BONDED’ Man 
CREPE PAPER MASKING TAPES 


For samples and quotations write to 
INDUSTRIAL DIVISION Dept. (GT GAITAIN) LTO SLOUGH, BUCKS 
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service 


Books on every aspect of motor 

car maintenance and repair can 

be quickly obtained from Smith’s. 
Lists of the appropriate technical 
books gladly supplied on request. 
Books not in stock quickly obtained 

to order. Our Postal Service sends books 
to any address at Home or Overseas. 


W.H. Smith & Son 
FOR TECHNICAL BOOKS 


HEAD OFFICE: STRAND HOUSE, LONDON, w.c.2 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 Lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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N°7C CAPSTAN LATHE 
Fot Maximum Production 


@ INBUILT ELECTRICAL 


EQUIPMENT 


@i2 SPEEDS-BOTH 
FORWARD & REVERSE 


@ RAISED CENTRES GIVING 
INCREASED SWING 


@ LARGE 


WARF PAN 
@® BED PROTECTED BY 
STAINLESS STEEL COVERS 


Wl Ward Lathes re 
and built tr get the cul of 
culling L004 
Please write for particulars of our full range of 
Capstan ¢ Turret Lathes 


141n. BAR CAPACITY 
13'41n. SWING OVER BED 
SELLY OAK 1131 


Long and_ thick-walled Short and_ thin-walled 
Bushes are a waste of Carobronze Bushes save 

material material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


.... YOU SAVE IN EVERY DIRECTION 


CAROBRONZE LIMITED 
School Road, Belmont Road, 


London, W.4. 


Chiswick 0245 Grams: Carobronce-Chisk, London 


Phone: 
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Write today for 
illustrated brochure 
publication No. 226/! 


NEWTON & BENNETT 


TO 


—BUT ARE THEY 
ALL ALIKE DP 


4 
EVEN A PEA MAY HAVE A 
HIDDEN GRUB, AND SO 
IN COMPONENTS FOR 
ENGINEERING— 


You can make certain of your own products 
being perfect by using— 


FEL FLEcTRIC 


Electro-Magnetic Crack Detectors 


THIS IS 
MODEL GP/U 
FROM OUR 
WIDE RANGE 
BUT WE CAN 
DESIGN AND 
MAKE TO 
YOUR 
PARTICULAR 
NEEDS 


Send for 
Particulars 


FEL 


41 SIDNEY ST., SHEFFIELD 1 


nic 
mach! 


Pinish 


2 


& 
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Facing 4” off each end and drilling 7" 
centres in 24” diameter Electric Motor 
Shafts in a floor tofloor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 


@ Turned finish on faces. 


@ Eliminates subsequent facing down | 


to centres or recentring. ni 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 


i Drilling Heads and Machines, Tapping 
E N G | N E ER ING C0. LTD. Machines, Gear Tooth Rounding Mach- 
ay ines, Special Machine Tools for High 


COVENTRY prove covenray 


Rathbone/1665 
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May 
Phone ROYAL 4861. 
capacity of 64” diamet 4 6” 
| Minimum length handled 
work up 74" 48” oF 72” \ong- 


Tet GIRDEX 
handle your problem 


The specialised knowledge 

t RDEX gained through practical 

: experience in the design and 

GIRDEX CO. LTD. fabrication of mechanical 
handling equipment for firms 

in the mass-production field 


is at your disposal—consult 


Girdex. 
G52 


MILLING CUTTERS 


%* Hermetic Rubber 
Mouldings have won 
a world wide reputa- 
tion for reliability 
under all conditions. 


MADE BY CRAFTSMEN Obtainable 
FOR CRAFTSMEN from your stockist 


THE INTERNATIONAL TWIST DRILL 
COMPANY LIMITED 


INTAL WORKS Telephone: Sheffield 23072-3-4 HERMETIC _RUBBER CO. LTD 
WATERY STREET Telegrams: “FLUTED Sheffield 3° RYLAND STREET + BIRMINGHAM 16 
"Phone: EDGbaston 0983-4 


SHEFFIELD, 3 *Croms: HERMETIC « BIRMINGHAM 16 
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EAGLE 


DROP FORGED 
PANNE. 


ALL PURPS 
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KIRKSITE 


SA? METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of the world’s most famous aircraft and automobile 
companies use Kirksite ‘A’ because they have discovered its 
many advantages over steel and cast iron. 
SPEED. Kirksite ‘A’ eliminates long waiting periods for 
tools. Dies can be produced within a few days of 

receiving patterns. 

LOW COST. Dies made in Kirksite ‘A’ cost 
= only a fraction of similar tools produced in 
steel or cast iron and the more intricate 


* 
HIGH RECOVERY VALUE i the tool, the greater the saving. 
An outstanding advantage of Kirksite 


is that obsolete dies can be recast in- 

definitely. Write for literature giving examples ‘ 

of production runs obtained from Kirksite press tools, Prehie— 

and other interesting facts about this versatile alloy. Also ask for a 4 ge ar Die for sheet- 
copy of Hoyt Engineers’ & Buyers Guide. Courtesy of 


We operate a complete and speedy service for the 
production of dies from customers’ own patterns. 


HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.I5 
Telephone: VANdyke 606! Telegrams: ‘‘Profanity'', Wesphone, London 
PLAIN BEARINGS ANTI-FRICTION METALS BRONZES SOLDERS ZINC-BASE ALLOYS, ETC. 
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A. C. Direct-on-line 
CONTACTOR STARTER 
Type DOC7I 


for single-phase or poly- 
phase non-reversing 
squirrel-cage induction 
motors. 


This new starter is elegant 
in appearance, sturdy in 
construction, and depend- 
able in operation. It is 
available for motors up to 
5 horsepower, and com- 
plies with BS.s87 for 
“Frequent Duty”, i.e. 
forty starts per hour. 


The starter, comprising a triple-pole contactor 
with normally-open auxiliary switch and triple- 
pole hand-reset thermal overload relay, is 
enclosed in a distinctive die-cast aluminium 
case with integral START-STOP push buttons. 


Up to 200-550 voits 
25-60 cycles 


DELIVERY FROM STOCK 


Twin bogies 
conquered BRITISH THOMSON- 


COMPANY LIMITED, RUGBY, ENGLAND 
at last! 


DUST AND WATER ENTRY has 
for long been a major problem for all 
Body Engineers. Extensive study and 
experiment has convinced us that it 
cannot be solved by metal formation 
only. With the aid of our Plastics 


factory we have at last found the solu- 
tion in our “Snap Sacs’” (patent 
applied for). 

They can be used with any of our 
Snap-in Fasteners, already in extensive 


use in the trade, thus obviating any 
major change. “Snap Sacs”’ are sold 
with the fasteners. Low in cost—Easy 


is to apply—Satisfactory in use. A slightly 

S wae. larger hole is all that is required for 
ED fitting. 

. A generous supply of experimental 


samples is waiting for you. 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham. 


Telephone: Sandiacre 2234. 


Also ai; London, 
Manchester, 
Birmingham 


AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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NON-FERROUS METALS 
Cold Rolled Sheet & Strip, Rods 
& Bars, Wire & Drawn Strip, 
Tubes, Chill Cast Bars, CHARLES CLIF 
Phosphor Bronze, Gun Metal, Lim ITED 
Brass & Copper, Gilding 
Metal etc. 


FORD 


Dog Poo! Mills, Birmingham 30 


and 
Zeley St. Mills, Birmingham 5 


Specialists in the production of Wrought High Tensile Alloys 


IF YOU USE SPRIN 
WHY NOT USE 


VEHICLE SPRINGS 
FOR 
PRIVATE CARS 
AND 
COMMERCIAL VEHICLES. 
FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY “U”’ BOLTS, 
EXHAUST PIPE AND 
SILENCER CLIPS 
OF EVERY DESCRIPTION. 


A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. Phone: WES 0575/6 
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In 6 grades from soft to rock hard, and 4 qualities from 
medium grey to superfine, high-quality white, our range of 
polishing bobs includes the ideal wheel for every class of 
work. Send today for our free illustrated brochure. 


Please send all enquiries to— 


Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 


Telephone : Brynmawr 312. Telegrams : Felting, Brynmawr. 


Registered Office & Works: Little King Street, Birmingham, 19. 


FACTORY HAND CONTROL 


OF APPROXIMATELY 40,000 SQUARE FEET For 
VA TRAILER BRAKES 


REQUIRED 


ON THE EAST SIDE OF LONDON finger tip control at all 


FOR MOTOR BODY BUILDERS times, independent of car 
brakes. Please order early 


— PREFER TO RENT, CONSIDER PURCHASE — " 
to ensure delivery. 


Particulars of available premises are requested by : 


CHAMBERLAIN & WILLOWS FEENY & JOHNSON LTD WEMBLEY 


23 MOORGATE, LONDON, E.C.2 134-6, Ealing Road, Wembley, Middlesex 
CITy 6013 (6 lines) Phone: WEMbley 4801/2 


MORE SILENT AND EFFICIENT 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 

Any type of Silencer made to your own specifications. 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited. 


ENGINEERINGCOL 


ALBION Milt CLAZEBURY WR MANCHES 


Tel: Culcheth 2167/8 -Cul 3133. Grams : Perfecto -Glazebury 


eat 
st 
/ 
| | C 0 E 
Trailer under separate 
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REG. TRADE MARK Nos. Bé6l15 


THREAD CUTTING SCREWS 


British Patents Nos. 386895 -551478 


Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 


FOR METAL 


TYPE 1 


(All standard threads) 


At Shotton Bros. we encourage the closest 
possible co-operation with our customers and 
many seek our advice at the design stage. In this 
way snags are ironed out before production 
begins and the full benefits of our 50 years 
experience, in the production of top quality 
BLACKHEART Malleable Iron Castings, is 
assured. If you have a production problem and 
think that BLACKHEART Malleable Iron 


FOR DIE CASTING 
(All standard threads) 
Castings may be the answer do not hesitate to 


take advantage of this service. FOR PLASTICS 
Highest British Specification accepted, BSS 310 & SHEET METAL 
(1947) Grade 3. TYPE 9 5 


We are particularly well equipped to 
handle running lines. Fully machined ( Special coarse pitch thread) 


components can be supplied. 


A.I.D. APPROVED 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS MANCHESTER | 


Brac 


SHOTTON 


BROS-LTD 


OLDBURY, Nr. BIRMINGHAM Te! : BROadwell 1631-2 
Factors’ and Dealers’ enquiries to :- Wm. Clark (Spare Parts) Ltd., 
438 Harrow Road, London, W.9. 
(TEGONIC) members of the Technically Controlled Castings Group. 


now 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: ‘‘BARCOL’’ SALE 


$.B.2 
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Including automobile and electric vehicle 
battery control and charging equipment 


BATTERY 
(HARGERS 


AND 


In matters of CHARGING 


ATTACHMENT By Robert A. Harvey, B.Sc.(Eng.), A.M.1.E.E. 


This invaluable book shows how the problems of battery 
the fly has its own ideas. You too » charging and control have been solved in many different 
may be looking for something industries. It enables the engineer to examine the schemes 
different but whatever your / - 
requirements you can rely on used in other fields and to select and adapt such schemes for 
Marsdens for Bolts, Nuts, Screws ; his own particular use. 

and Studs. : 
Every important battery control scheme 


is described in this valuable new book 


Order Now 35s. net. By Post 36s. 2d. 
From all booksellers or Iliffe & Sons at:— 
DORSET HOUSE, STAMFORD STREET, LONDON S.E.1 


ALTRINCHAM ST., MANCHESTER, 1. 


dm SM. 16 


THOR SOFT-FACED HAMMERS 


Prevent damage to the part struck 


RAWHIDE HAMMER COPPER HAMMER RAWHIDE & COPPER RUBBER-FACED PLASTIC HAMMER CELLULOSE HAMMER 


iMustrated above are some standard types in general use. Other types are made for special purposes. Mallets of lignum and lead also supplied. 
Send us particulars of your requirements, and we will submit free test sample of the most suitable size and type. Write for new price list. 


THOR HAMMER COMPANY ~- SALOP STREET -:- BIRMINGHAM 12 


NITRIDED MEKELITE 


INDUSTRIAL 


STEEL 


UNITS 


OPTIMUM HARDNESS & STRENGTH 


Particulars from 
NITRALLOY LIMITED 


25, TAPTONVILLE ROAD For wall, bench or machine mounting. Catalogue sent free on request. 


SHEFFIELD 10 MEK-ELEK Engineering Ltd., "JS" 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 17, Western Road, Mitcham, Surrey. 
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PLASTICS 


in the 


Highway mode 


It isn’t our metier to 
discuss a 2 litre 

Or chew 

Over speed that’s fantastic, 
Though we don’t rule the roost 
In the realms of power boost 
We are certainly gen men 


On plastic. 


For in yesterday’s cars 

And more so today, 
You’ ll find plastics playing 

their part 

Just look at that Dash 

And the Ash Tray to match 

And that Rear-light . . . 

Indubitably smart! 


Gear-lever handles, 

Lamp lenses and housings, 

Ignition sets, 

Horn buttons and Gaskets, 
Accumulator cases with 

black shiny faces 

All efficiently moulded 

In Plastics. 


So switch on the radio, 
Take hold of the wheel, 
(Plastic again you will see ) 
And if your Auto suggestions 
Involve moulding questions 
Why not consult us — 
It’s free! 


FOR PLASTICS CONSULT... 


x Send for our fully illustrated 
brochure entitled ‘ Plastics for Industry’ 
Members of the British Plastics Federation 


—. K. COLE LTD. SOUTHEND-ON-SEA ESSEX 
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Pressing- 
A MODERN MANUFACTURING SCIENCE 


These illustrations show the six stages in the 
production of a particular pressing, the number 
of pressing operations being dictated by the thick- 
ness of the material and the depth of the designed 
shape. Simple pressings require only one drawing 
operation after the flat shape has been blanked 
from a sheet. 


Pressing is a process of manufacture which holds 
enormous a for the Designer and the 


Engineer. By means of modern power presses and 
expertly contrived dies parts of simple or complex 
shape can be produced in large or small numbers, at 
a cost, which generally compares favourably with 
other methods of manutacture and is not 
infrequently much lower if a pressing is skilfully 
designed. 


The essence of the process is design. It is open to 
the Designer to use metal of modest thickness 
which by skilful manipulation can be formed into 
a shape through which the forces acting upon a 
component are resolved along the planes of 
maximum resistance, 


The services of an experienced representative are 
at the disposal of any interested Engineer who 
wishes to talk about pressings, and a ‘ design study’ 
to relate the functional and process aspects of design 
will readily be undertaken in order to demon- 
strate the possibilities of the process. 


Please address enquiries to 


JOHN THOMPSON 


JOHN 


THOMPSON F MOTOR PRESSINGS LTD 
WOLVERHAMPTON 
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CLASSIFIED ADVERTISEMENTS 


February, 1954, issue should be to hand 
not later than first post January 26th. No 


responsibility accepted for errors. 


PATENTS 


‘HE proprietor of British Patent No. 627023, 
entiied “Improvements in or Relating to 
Vehicle Undercarriages "’ offers same for licence 
or otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg, 
14 E. Jackson Boulevard, Chicago 4, Illinois, 
U.S.A. [4755 


SITUATIONS VACANT 


The engagement of persons answering these 
advert.sements must be made through the local 
office of the Ministry of Labour and National 


STEEL 
ADAPTORS 
for the 


AUTOMOBILE 
INDUSTRY 


SITUATIONS VACANT 
MENISTRY of Transport and Civil Aviation: 
Certifying Officer. The Civil Service 
Commissioners invite applications for 2 pension- 
able posts. One in Birmingham and the other in 
Leeds or Manchester. Age at least 35 on Ist 
January, 1954. Candidates must be Corporate 
Members of the Institution of Mechanica 
epee and must be fully qualified mechanical 
and automobile engineers who have completed a 
recognized professional training. 
NCLUSIVE remuneration £1,009 to £1,318. 
Somewhat lower for women. A s:arting salary 
above the minimum may be granted. Promotion 


‘ospects. 
F RTHER particulars and application forms 
from Civil Service Commission, Scientific 
Branch, Trinidad House, Old Burlington Street, 
London, W.1, quoting $4272/54. Application 
forms to be returned by 20th January, 1954. [4764 


ESIGNER-DRAUGHTSMEN are required 
by the Automobile Gearbox Division of the 


Serv.ce, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 


David Brown Gear Group of Companies. 
KK NOWLEDGE of gears and their app‘ication in 
the Automobile Industry will be particularly 


the provisions of The Notification of Vacancies ° ecification useful. 
der, 1952 customer § sp LTHOUGH there is no age limit,. applicants 
de to ; are requested to mention their age in addition 
[DRAUGHTSMAN Senior, with sutomoblie Ma yantity- he bar to full description of experience and salary 
experience for work on new project. Harry in any io rom t requirements. . . 

Ferguson Research Ltd., Fletchamstead Highway, recisi \ rly those be 

C t ‘ gc salaries, ion, e Assurance 
[4757 For P met \, ticula y the 
JOSEPH LUCAS Lud. require a young Auto- in any uce cess perience are asked to write to the Chief 
*” mobile Engineer for the coldroom section of which are hrea pro Personnel Superintendent, David Brown & Sons 
their Proving Laboratory. Duties include inves- do Mt alist (Huddersfield) Ltd., Park Gear Works, Hudders- 
mechanical engineering and experience in the ; inistS. “ in the development department of large 
testing of automobile engines is desirable, Please machint Midland motor firm. Higher National Certificate 
i or equivalent. Write stat'ng training experience 


reply stating qualifications, experience and age to 
Personnel Manager, Joseph Lucas Ltd., reat 
King Street, Birmingham, quoti reference 
PM/D/88. 


IDLAND firm requires capable mechanical | POOL LANE - 


* engineering Draughtsman to work with chief 
engineer on project designs. The work, whilst 
covering a wide field, will generally be associated 
with all forms of transport. 

BILITY to do stress calculations essential. 

Good salary for right man. Box 2329, c/o 
Automobile Engineer. (4765 


M.C.L. & REPETITION LTD. 


LANGLEY 
Telephone : Broadwell 1115 (4 lines) and 1757. 


and qualifications. Box 1667 c/o Automobile 
Engineer. [4751 


BIRMINGHAM 


WIRE 
THREAD INSERTS 


MECHANICAL Engineers for Product Design. 

Must have practical experience; University 
Degree desirable. Good prospects. 40-hour 
5-day week. Pension and Life Assurance scheme. 
Write stating experience and salary required to 
Internationa’ arvester Company Limited, 
Doncaster. [4763 


}/XPERIMENTAL Engineers are required by 
4 F. Perkins Ltd., for research and development 
work on high speed diesel engines and their 
auxiliaries. ork and prospects are interesting. 
A ——~ scheme includes life insurance. Good 
technical qualifications are required, together with 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 
Tower Bridge Road 
LONDON, S.E.1 


Imperial Works, 
Telephone: HOP 1784. 


experience of experimental work (in industry) on 


high speed internal combustion engines. Age and 
brief details of experience must accompany 
applications to Personnel Manager, F. Perkins 


Ltd., Eastfield Factory, Peterborough. [4762 A N D S A LVA G E 
ECHNICAL _ Representati ired 
Midlands and North England for sales develop- i that aever lots go! CROSS MFG. co. (1 938) LTD. 


automotive and aircraft fields. Some engineering 
and chemistry knowledge if possible. Give details 
of age a experience to Box 2510, c/o 

[4767 


Automobile Engineer. 


FORTIS TOOLS LTD - 91 STATION ST., BIRMINGHAM 5 Tel.: 
or your local dealer 


FOR NEW DESIGNS 


COMBE DOWN 2355/6 


THE BULKHEAD VENTILATOR 


Designed for use on buses and coaches employing modern methods of 
pan-type glazing. Adjustable to three positions with watertight joint 
assured by moulded rubber sealing frame. 


Weathershields. 


BISHOP STREET, BIRMINGHAM 5, ENGLAND 


AUTOMOBILE CHASSIS DESIGN 


2nd EDITION. By R. DEAN-AVERNS 


This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
edition contains new chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
new material on methods of stress measurement, anti- 
corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 
abletocardesign. 30s. net. By post 30s. 8d. 


Obtainable from all booksellers or from : 
DORSET HOUSE, STAMFORD ST., LONDON, 5.E.1 


ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 
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at all stages of manufac- 


ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 


MECHANICAL AIDS TO PRODUCTIVITY 


Less effort for handling 
...more for production 


This picture provides just one example of how, in every industry, 
mechanization steps up productivity, eliminates the costly human 
factor of fatigue... can save you time and money on non- 
productive effort. 

For news and information on the latest labour-aiding 
equipment read MECHANICAL HANDLING, the only British 
journal devoted entirely to the subject. From each monthly 
issue the executive derives an invaluable fund of ideas, sugges- 
tions and technical data that lead to greater output per man-hour, 
plus lower costs. MECHANICAL HANDLING will keep you 
and your executives fully informed .. . your Organization in the 
forefront. Complete the coupon below and post to-day to make 
certain of the current issue. 


TO: AEA 


| 
MECHANICAL HANDLING 
DORSET HOUSE - STAMFORD STREET © LONDON SE1 | 


Please enter my name as a subscriber for the next 12 issues 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00) 


Remittances from overseas should be made by money order or bank draft in 


This picture, from a recent issue of MECHANICAL 
sterling on London out of a registered account. 


HANDLING, shows bundles of bar being unloaded 
by overhead crane and electro magnets. This method 
eliminates manhandling and speeds the flow of materials. 


FORM TODAY 


POST 
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it?s PRESSURE DIE CAST! 


‘It’s easy to see’ is the keynote of modern instrument panels—and the new 
binnacle type combines easy reading with distinctive styling. Only pressure 
die casting can give such components the beauty and accuracy of manufacture. 
Components such as these can be produced quickly in one piece by this method 
and Mazak is the preferred die casting metal. 
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SPECIALISED ATTENTION 


* Dear Sirs, 
For the past ten years we have obtained the castings for our Stach of cur westtiners’ catteheton ts 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
grained structure with freedom from porosity are essentials attention given by every department 
the basis of throughout every stage of production. 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
extremely satisfactory to ourselves and our customers in all ance in selecting alloy and casting 
de were” process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. 


YOU GET MORE THAN A CASTING FROM 


———_._ BIRMINGHAM ALUMINIUM CASTING (190 


4 
: q 
7 
é 
i 
<)> 
CO. LTD. BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 


